WO 95/3001.1 P< , * > * ' 





Leu 94Gin 












1 u;2 1 1 P.s ■ c 


5 




4 


LeuSllKis- 




A1S 96&sr) : 


4 


?nr214G!y 




Asn 60Glu 


4 


AialMSXy 




SerlOSAsp 


4 


Ala. 181 His 


so 


GiyX25Giu 
SsrXSSAsp 
Glvl55Ser 


4 
4 


AX&209Asn: 
AsnlSSSsr 




Serl04AsD 


4 


Glyl S2Asn 




Ser 182Asp 


4 


Leu211Cys 




Val 93Ser 


: 4 


GIyl25Glu 


15 


Asn 19 861 U 


4 






GiylOOSer 


* 


Ssrl 0 3 Asp 




AlalSlGln 


4 


GlySl SGlr* 




Thr 6-si6iy 


4 


Serl2SAsp 




XXslSSGys 


4 


Gln2D0Asp 


20 


Thr207Glu 


4 


Leu2IlAsn 




Serl04Glu 


4 


Pro2MGly 




SerlSOAsp 


4 


Fro2CHAsn 




Prol29Gln 


* 


GlnlSSAsn 




Asn 60G1.U 


4 


Glvl57Ser 


2S 


GiyX2SFi:o 


4 


Vali97Het 




Asn 60Giu 


4 


IielQ5Cys 




Pro 12761a 


4 


Vall97?hr 




SerXGl&sp 


4 


LeU211Ala: 




Gin 57:S:&r 


4 


Ser 93.GIU 


30 


Fh«:.1.8:3Prb: 


4 


Asnl98Glu 




AsnlSSSIu: 


4 


Thr2Q2£ro 








Leu2lIHis 




Gly 61Ssr 


4 


Gln2Q0Ser 




Gly 61 Asp 


4 


AsnlSSGlrs 


35 


Gly 61Glu 


4 


Phel83Ser 




Thr207Asn 


: 4 


Asji212Glu 




Tyr203?hr 


f 


"Vr20S2iy 




.ft^> : i 1 y X 








Asni53Asp 




Leu211Ser 


40 


Gin 5"?Asn 
Thr 64Ser 




Gi v213Pro 








Ser." 10 Asp 








Gly 61 Pro 








Ssr210Asp 


45 


AiaXSoGXy 












Ai si 81 Thr 












AsAl98G.lu 






SO 


Gly 9 8 Ser 











Thr2i 4Asn 








TvrlSlThr 




Jiiirv '■ 0Asr.> 


Gi v3 00 Pro 




Pro2 04Gir; 






A.1 a I 94Asn 


&sn 6 OS In 






.1 y X >' P X c> 












S £ £" X O.JCj 1 u 






feci «i .*%Sp 




jla&U 1 a< '1 1 is 


Leu 94Glu 




Pro? 04 Gin 


C >..".? 00G1. 




Ala203His 






Giy 1 o2Gl n 


& *\ A Ci 0 £ v- 
















Vat 3 9?Asn 


hxy ^-x^xu 




Phel 83 He 








G1>\?1 <3er 


* 


Thi ; i <JGly 


Gin 5 7 Asp 


* 


Asnl9SGln 


IyrI02Leu 


* 


SerlSSGlu 


Ala 96Gln 




Leu2ilAsr3 


Va'l 93Asp 




Thr202ASn 
























SsrI30Asp 








SsrI04Asp 






&snIS3Asp 






G1h200Ast. 






Leu 94Asr- 






GlnlSSAsp 






Tyrl02Ser 







W0 9S/3O0H 



cm muim 



In jSAst 
Serl2SGIu 
Set 91 Asp 



Pr©X29&sp 
Asp 58GXu 
Thr202Pro 
Alaiseser 
Gly 98Glu 
IlelOSCvs 
Gin200SXu 
GXy 9SPto 
Gly 59Asp 
Tyrl02GIn 
Gly BBGiu 



Pro I 2 7 Asp -f 
Serl04GIn 4 
Gin S?5er 4 
vaj.l9?Cvs * 
Val S3Aia * 
GinXOOAsn 
Leu 9 4 Ala * 
AXaI3I?hr - 
Leu 94Glu t 
6in2C0Asn « 
Gin 5?Asp * 
Ser -*>9G.lu * 
Lsui24lXe * 
Tyrl&IGXv * 
XlelOSCys * 
Xiel59His - 
Gly SGGln r 




so:: 





Gl v! OOSai 


4 






; > " :: ? : 








" , i x 






§ 






r . 5 . _ ,. 




- 








Ssx 1 2 SGI o 








Glv 53ASP 




Tyrl02Th.r 




GlvlOOGln 




Tyr 102M£t 


10 






Asnl9SAsp 




Ash SOSes 




Leu 9 4 Cy s 




Prol2'7Glu 




..GlySQSP'r'b 




■3Xti 5?Glu 


1 


Al&XS6Ash 




Ala 2 SlAsn 


4 


Thr2D7Asp 


15 


Alal 31 Aso 




Thr 202S&r 




Leu 12*1 His 




Aial lUAsn 




Gl ylS2Gla 


* 


Leu 2 1 1 His 




Ser 10 IGlu 




AlalSlThr 




Asp ssgIu 




Gl v20SSer 


20 


q i y 61As.n 


4 


Gir>200Asp 




Pro 12 SGI y 


4 


Val 1 9 7 Asp 




Thr 84(Jin 




AsnI9SSar 




Val S3 Ala 


4 


SerlMSXu 




Serl'3 : 0iGI:u 


4 


TyrX61V&l 


'25 


Phsl83Asp 


* 


Leu2 11 Thr 




O V ^ i. V v.- O ^ s.« 


4 


Asn 2 12GXn 




Giv S3S»r 


4 


Alsl31Glu 




Prol 27As.o 


■t- 


Q 1 ti.2 {)0 Asp 




Si::" 1 30Axx> 




PheX83Thr 


30 


Alal 81Thr 




Prol 95Se.r 




Gly 95S'er 
























AsnlSSGln 








Val 937hr 








SerlOl&lu 








$lyl5?Sgr 


4 






X V w V? w V w i 


4 














Pro I 9 SGI v 


+ 






Ash 60 Asp 


4 






Proi955e-t 


4 






Gin200As» 


4 


i •' -.vv.r 




Is eul 2 4 V s I 


4 






Thr 64 Pro 








Thr 64Ser 


4 






Ser 97Glu 








Gl vl 52 Gl n 








AsnlSOAsp 




Leu23 lftsn 


SO 


Val 93Glu 








G , $ 3 As; 








Gln200Asn 








Asnl 98 Ser 







Ki3 





Leu 12 5 ~ ~ s 


t 


Asnl S3'Ser 
Leu21 IPro 




Serl2&Glu 


•>• 


Tyr208Met 
Gl vl OOSsr 




Ali. 9 6Asr> 




5 


Ser 99Gli: 




I-eu2ilAia 




$er 9?A3p 


4. 




Serl82Glu 


+■ 






Il'eiSScys 




Leu IGlu 




GlylS2Asn 
V&I19?Aia 
■hsfi go$er 


* 


Ser2lSAsp 


W 




GinSOOGiu 
Se.rlS8G.lu 




Ser 104GXu 




?yr208Asn 




Pro204Asp 


* 


Leu211Gly 




Asp SSG.Xu 




Vail9'?Gly 


IS 


SerX82Glu 
SerlG3Asp. 
AlalSGGln 


■+ 
* 


Tvr2D8Ser 
Alal94Sfrr 
Thr20?A«p 
Thr 207Ser 




Gin 5"?Asp 




?h.r2Q7Ser 


20 


Giyl52Giu 
AialGlSsr 




Thr20?Glv 
llelSSAsn 




P X" 0 1 .2 * As T5 




rsl v*i r -- *s 




GXn200Asn 




Gl v213GIu 










25 


Giy 98Giu 


■+ 


G 1 v 1 2 S A s n 














+ 


■"v.^nV] S3A?vd 




SerAOSGAu 


i 


?he3.83tvr 




Serl 60Giu 




Pro2 04 Ser 


30 


Giy 3. 5 7 Ser 




fyxi 62,H'i.-'s 




Ala x 56Pro 




SsrASSGits 




Qlyl OOGlu 


4 


Prol 2 7A.»n 




Gin 5 ?Asn 


•* 


Asn 60Glu 




GIvl2SSer 




Ser2 lOGlu 


*<5 


G 1 vl ? >r .Pv-r> 
y.i. x.p 




8 e r 1 2 8 A s d 




w .i. y o .j. u 




Va 11 97G.lv 




vaXi§3Mat 


+ 






Se.rl60G.Xu 


t 


Giy213Asn 




5er206Givj 




Aia209Bis 


40 


Ser 9?Glu 




Giy213Ssr 




GlyXOOAsp 




SeurlXGly 




prol 2 9G In 




Thr207Glv 




Giy 95.31 n 




S e ; 2 ! A s p 




GInlSSSer 




Pro2(HGX« 


45 


Prol29GIu 
SeirAWsp 
Giy 59Ser 

Ser 10 3 Ass 


* 


AialSSSet 

Ilel59AAa 
Ser 9SGAu 
13 el 59V&.1 


SO 


31 V S 5! 




Se.r210GIu 




Phel 

Ala 9§a S r: 




Ser 2 iOGHs 

i t r < s n € 




G).y SSAsp 
Val S3Gln 




Tf»r20?Glr» 






Glvl2SGlu 





-! 




Leu 24 Us 




2>eu21 IVal 


r '■■ - : '. V? Jiof. 

Vs^, V vt P ? u> 


I 




Giy 61 Asp 


+■ 


Lsu21lCys 






.. % ; ; 2 . f ^ * 






Gi 2 o n f~ ~l "s 3 


"I 




A! a 1 3 1 G I v 




Len2i IHi s 






Leu2 1 IhB n 


AsniS3Asp 




IleiSBLeu 


GivXS2Ser 
Lsu 94M?rt 




AsnlSSGiu 
S j K;G - 


GXn $?GXu 




Asnl 98Gln 


Ser 1 S2Glu 






\ 3 \ i g£Ais 


+ 


SerSXQGIu 


Thr2G7Gi v 






Thr 64 Giy 


4 


Gly -SfSftsfs 


Giv 6XGXn 


* 


S&r 9 9 Asp 


GIvlSSGXu 


4 


Leu2ilSer 


Leul24Ser 




?hr2Q?Asp 


vai S3set 


* 


Asnl98Gin 


Ser SSAsp 


4 


Giv' 25Asn 


Gin 5?Aso 


4 


AsnlSBGlu 




4 


I J. •? I 3 9 Met 



25 



TABLE 34 

Multi-loop T -) Variants 





Gin " 


Leu 94Gly 




C -C 








Vai 93<31n 




Gi.y213ASD 


30 


Tvrl02Cvs 
S^iXX24Ile 




Asni98Gin 




Thr207Gly 




4 


Seri54Giu 




Asn 2 9SGin 




Lsii MGly 




Ala209Gly 




SsrSlOGlu 




GXvXSSAsp 




AXaSOSGXn 




Asri2i2Gln 




Prol29Asn 




GXvIS7Asn 




Thr20?Ser 


35 


Asnl98Gin 


4 


$ln200As£: 




A1&20 9S>ro 




Vai 9 3 Ala 


■4 


Pro 12"? Asp 




Thr202Ser 




TyrlolAsn 




Thr 2 C? Asp 




Lea211Met 




Giy 61 Ser 


4 


Proi2'?Asn 




2hr20-2.ro 




Giv 61 Fro 


4 


Leul24Asp 




Pro204Asn 


# 


Gin S7Giu 




Sinissasi 




Asnl98Ser 




Giy S9Asn 




Asn 60Glu 




Gln200Ser 




Gii s 2ir 




Gin200Asp 




LeuGIIGly 




Tvr203S&r 
Giy 63Asn 




Thr207Glv 




GXy213Glu 






Grnl85Asp 




Ala209Asn 


43 


Pre I29Asn 




Ser2X0Glu 




Leu211Asr ; 




Tyr.102A.la 


4 


Givl2 5Giu 




LsuiiiGiy 




Gin 5?Asn 




GiyXSSGin 


4 


LsuZUHis 




IXeXOSPro 


T 


Glyl2SSer 


4 


2hr207Gly 




AsnX&BSsr 


4 






Ser210Asp 


SO 


Giv SSGln 




Giv 9SSer 




Alal56Glu 




TyrlOSCys 
Giy20SAsn 




Ser21GGiu 




Leu 2 11 Asn 






Tnr2Q7Gln 




Ser210Giu 























I 


Thr214GI v 
















Serl04Asp 




"« : < ^ sis.-"" r 




















„. ;.~ , . 








J \ ^ - 








s i ^ ft r&*>; 


















SO 




+ 


GlyX25Pro 




V»V terser 






4 










GIb 57 Ser 


4 


Ser 9SGXu 




Phel 8 3 Pro 




GlV 61 Ser 


4 


ValiS^Gln 




Leu 2 11 Hi s 




Gly SI Asp 




AsrilSSGin 




Gin 200 Ser 


is 


Tyr 203Thr 




Thr 2 07 As r ; 




1 x\ 0»i L ■ 




Asnl 53Asp 




AsuIPSSer 




Leu21 ISer 




GIB S7Asn 


4 


Ser210Asp 




Gi y2X3Pro 




Thr 64Ser 




Wto2 C b 




Leu 2.1 Hie 




Ser 3 GUAsp 


+ 


Al&lSSGly 




Thr207?,sn 


20 


11 si $0Cy& 




AX a'l 81 Thr 


i. 


A.sr$i SSGln 




Gly 98Ser 


4 


A.snl98Giu 




Thr2Q7Ssr 






i. 


Ai alSlAsn 




ValX 93Se>: 




GltVPSSSsr 




Gln200Asn 




Leu21 IHi s 




SS:J"126Giu 




Phe3.83Met 


+ 


Thr20?Ser 




i. X y.> rj v5 .1. \* 


4 


PhelSSIie 




Tbr207Prc; 




Yal 93GJ.B 


I 


TyrSO&Bis 




Set2X0.Aso 
Glyl 52Gln 




Val ,93His 


4 


Prol27Asr> 






Q} yl SSGXn 


4 


Gly213Giu 




Thr2X 4Asn 




Giyl OOPr© 
G.XB c5 /Assp 




Tyr I 61 Thr 


*• 


Ser 2 10 Asp 






AXaXS4As?1 




Pro204Gln 




G: i •.>") «\*? r> >• .-. 

sSX^' & O > t i.U 


+ 


i * j. x v .r*. O : i 


4 


Gl v2 13Asn 




illi KS-*«^iJ 












Sly SISer 


4 


Gin200Asn 


+ 


Gly20SPro 




Sarl58Asp 




PheX83Xie 




Va.Xl9?Asn 


$$ 






Gly22 3Ser 




Thr214Gly 




V? X y .1. v? £ -« 
















GlnlSSSer 








Leu 9411$ 












AXaX8XGXy 


t 








40 


Leu 94ASm 




Ser X28?lsp 








Tt$r2$7GIy 


4 


Ala203!hr 


•f 




45 


S£, 5 .rl28As& 
L s u 9 4 T h r 
Asn 6'OGln 
Asp 58Glu 


4 

■ + 

4 


GlnXSSAsn 
ClyiSSPrc- 


4 

4 
4 


GXy213Pro 
Leu 21 1G1 v 


SO 


Gly 98Prc 












Giy S9Asc 


4 










Gly PSGlu 












SsrlpXAsp 




XlslOSHxs 








Prol2?Asp 




AsnlSSGIn 







pctggv5G4?<^ 



Va 1 1 9 

i 1 



G 1 v 3 i> A n - 2 

Ala Of-Q\n t Ser:U2Giu <■ V.3.;i5~Asn 

Asn eOGln + SerlOiAsp - Iie:l59Pro 

GiylOOSer + G!y20SSs>: + Thr2G?Ssr 

TvrlBlSer ; Ala!81G2u * Thr20?Asn 

Giyi2tS^i - GIn200Giu * Leu21IAIs 

Giy S9Asp f Tyrl02Thr 4 Thr.2G7Pro 

Giy 59Se.t: t GlylGOGln •* TyriOgMet 

Ps> 60Ser + Leu 94 «■ Asa I 

rrc,12 2-lu ;-.«:. vA : • G " „' PTro 

Asp i • A"i< 

tPr <-<-2 x i - v v ' * ^ 

Phel83Asp ■> Lau21I?hjt - &sn212GIi$ 

G) o " GP~ - <=- t 4- * } v - N ' ^ 

TyrlSiGln 4 Tyr208Ile + LeuGllCys 

>sr * P P53Gln -i- Gl\ 3As; 

VG ~ s 5? »> * Sei 1 JiGli t ? 

TyrieiGXn 4 GinGOCAsn * Gly213S«r 

GInGOOAsp 4 Thr20?»ro -f- 

' c ' - 6-4 Pro + .Leul24Val *• v k 

Thr 64Ser + Ser 97G2u + Asn2 38Ser 

Gpyl22Gin ■» Ger2I0Psp * LeuGlIPro 



3GIu - Fhal? 













Val 93Ser 








&snX98Gln 


•y v ; 3 3 ." ; 5 c c 










Gly 98Gln 








Ilel$9Cys 


SerlO^ Asp 




1 I el: 05 Pro- 




Tvr 1 61 Thr 


Tvr 1 02 Pro 




llelOSThr 




,Al&18!Giu 


Thr 64 set: 




llelOsGlu 




G 1 xi 2 0 OAs n 


rl04Aso 




GIn200Ser 


4- 


Thr2 I 4 Pro 


Thr 64 Pro 




A I si i SGI u 






Gly 6361k 




Gi.ylOOAsp 






&sn 60 : Sar 




Gi v 9 3 Asp 






Tyr * 6 1 G i y 


1 


Vai;i'37Cys 


-I 


1^ / s ... , 11, \ 






Tvr208Gl'i 










\ -! -f , 




' A; ^ 






f . ^ :; ;p'; ;* 




r f t 7~1" " 


V B X :?«$M& C. 














l v f ! ', I* ^f ej: 






Thr 64 Gly 




.rtia ;.::> biier 


















" 


X*£Ul24 lis 




rt - 


"J > <v 

ma ?<»riXt» 




Ginl i* bhsp 




"1 ""2 **' 


Ser 1 01 Asp 


t 




* 


ihiiii i4b^r 






Asn.;. 5.sAsf> 




Prol 9b Gin 


Prai27Gln 




GlylSSAsp 


•f 


Vall93His 


Ser SJAsp 




XIsIOSThr 




Thr 2 07G in 


Gly 61 Pro 




SerlSOGlu 




T.hr207Gin 


IX i V>i> 1 








T-e ; ;? 1 I T 


Ser 9SAsp 


* 


AsnlSSGln 




Gl -.iODStr 






Ax 3 x 8 xAsii 






Gly Sl&sh 


■+ 


Ala. 96TWr 






Vai 9 3 Pro 




















Thr 6-4 GIv 




^ ",^' T ^ 






Thr €<1Pro 














*' ' ... ■" 




ThrSl^Asn. 






xyx 1 oiPrcs 


■4 


Thr207Prc 






























Thr207Prc 
Thi:207Pro 






















V?7i 33K<^ 




















i sj L ? ; 








Ai a 194 Gly 



PCAl 9S 47 I 



AS 



Glyl57Asp - 1 P ~. * Tnr20?Ser 

VallPAPro * AsrAPSGla i PhrPAPGln 

Giy SIPro + Leu 94Giu + Tyrl 611.1 e 

Prol29Gln -t Glyl55?ro * SerPlOGlo 

Ala 96HA.S -i- SerloOAsp -;- Tyr208Giy 

Gly SSfro + PrcAPPSer + ProPAAAsp 

Gly 58S*r * Gly 58Pro * ProlPPAsp 

GiylOOPro - Paul 2-1 Pro - ThrlGAhsn 

SerlCAAii.p t jAeA: 1 - hi 

Gly SPAsn + Serl30Giu * Leu211fhr 

Ala SSGly » Alal31Aso GiyiSbPro 

A-rPAAPv r - GirAOCAoA - Sex 2 ICG A: 

AsnlS'JGlu * Thr207?ro * LeuPllAla 

Prol27Asn - VallPAHis 4 Tht207Aso 

GlvlOOAso + AlalPiGin + Tyr208Ihr 

Giy A 5P; - Ph lS3P.ro • Pxrh G Gin 

Asa €OSer + Al&105Thr + Thr20?Glu 

Thr 64Ser + Pro!27Asp + Aial 32 ?hr 

Ser P9Asp - 1 Leol2<Asr. * ?heI83Pro 

Thr 64Gln + SarlOXPap - LauPllSer 

I ro s . t allS L • L«u2USei 

GlylOOAsn + TyrlOSGiy * Thr2G7Pro 

AsnlPSSer • GUAOOAsp h-n 'A Pro 

Tyrl02Met * Serl82Gio ■;• LeuPllAla 

Gly ~ - > A A > - . s . w 

Ser 93Asp + Giy 152 Pro •;■ GiyloPSer 



l.~ul24Iie - AlaPOAGli: + Ser22QAsp 
Gly 8 PGA: •> Asr, 60 Asp 4 LepPUAla 
AA;A31Glv + GlvAPAAsP Asnl53Glu 



Glv 6iAsn 
Phel83His 
Ala 96Glv 
26Glu 
Gly 61P.ro 
v«l S3 Asp 




Gin 57Gio 
Serl28Asp 
Serl58Asp 
Frol2?Gln 
Ser210Glo 
VaiI97A$p 
Phel 8361 u 
Proi2?GXu 
Laa P4G.ia 



Gly SSGlu 
SeriGOGlu 
SerlSOGlu 

Le«21!Asn 
Gln200Glu 
Tyr208Vel 
Giyl52Glu 
SerlO.iA.sp 



Prol2?Gln 



Asp SSGlu + 
VallS?Giu + 



Asni SSGlu 
Glv 61 Gin 
VaXWAsp 
Gly ©IGlii: 



t Leu21IGIa 

* JUa203His 
^ Glnl85Asp 

- Asr>212Asp 
t PsnlilAsr 

- Ser210Asp. 

* 61y.213A.sp 
4- TvriPlAsp 

- Leal 24 lie 

- GXa200Asn 
+ Alal SSGlu 
4 Gly 9 5 Asp 



Gly 6IGIu t 
Ser 97As». + 
Asp SSGlu - 
Glal SSGlu - 



SerX82GXu 
GlyX2$Giu 
SerKHAsp 
Aisl31GPa 

GlyXOOAsp 



Leu211Cvs 
Ihr2:0?Glu 



Asp SSGlu 
Asp SSGlu 
Glv PIGIu 
Ala 96Pro 
Frc2G4Asn 
GiylOOPro 
Gly SXAsp 
Asp SSGXtl 



SlAsp 



AX aX 31 Mis 
GlP 57 As:-, 



Thr 2 07 Asp 
Vat 93GXy 
Ser 97Glo 
Gly 95Asn 
?hr207Psp 
Thr20?Glu 
Thr207Asp 
Thr207Asp 
Thr 6 4 Asp 
GXyl57Glu 
Ser I 60 Asp 
Ser2 28Asp 
Sar2 06Asr 
Ser 12 SGI a 
AsalaSGla 
Thr 64GXM 



Gly SSGlu 

Pro2C4Ser 
SerI2 6GIu 
XIslOSLea 
Givl96Gie 



rlG4Giu 



+ Gly2I3 



Thr207GXu 
Lsu211Cys 
Ser 97GXu 
Tyr203Asn 
Thr207Asp 
Ser210Asp 
Ser210Asp 
Ser2IQAsp 
Ssr21GAsp 
Ser 97GXU 
AlaieiGlp 
Gly205Gln 
SerlC-OAsp 
?rr207Glr 
GXylS2Gln 
?hr214G.).u 
GlsAOOGlu 



W0 9&'3{JOU 



S 



10 



15 



20 



25 



30 



35 



40 



45 











Gl:v200Asp 


Giy 9 8 Asp 


* 








Asnl&SGlu 












: 


G:f !'\Ur 
















Prol29G.ln 




f " „ , 






SerlSSAsn 








^ lL~o t 


SerlOlGlu 


4 


TvrIQ2Glu 




- ' r 


SerlOSAsjs 


4 


Ser 1 3 4 Asp 


4 


Asnl 9.8 Asp 


Asn 60Giu 


4 


SerlG3G.lu 


4 


Ser I 04Gln 


SerX82Asp 


4 


Glri200Asp 
Gir.2 OOGlu 


4 


Ser2I0Asp 


rii s g is 


4 


4 


Ser210Asp 


Gin 5? Asp 


.+ 


Gln2G0Asp 


4 


Ssr210Glu 


Ser 93Glu 




Gln200Asp 


4 


SerSlOAsp 


S e r I S 2 3 1 •, ; 


4 


Asn 1 9 8 Asp 




Gln200Gln 


Gin 5?S$r 




Gln200Asp 


4 


GI v2:l3Glu 


Ser 99Giu 


4 


Sex' 1 0 3 Asks 




1 1 e 1 S 9M e t 


Ser 39&SP 


4 


Ser.10 JAse> 


.1 


Gly2l3Girs 


GlylSSGlU 
GlylSSAsP 


4- 


Gin. 3 8 SGlu 


■i- 


Asnl98Glu 




GlnXSSGlu 


4 


:;■ r ;> '• 0 Asp 


Gin 57Asp 




Thr 64 Gin 




S e r 2 i 0 G 1 o 






Lsn2^ XGIu 




Gl v213Asp 


Sex' x 2 &rt.sp 




*• | ( [ 0 ^ e; p 




Ser 2 " ! OAsP 
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\ if ^ 


















if ; ;/ ' : : " 


t 


* ^ - ; 




















.--V',-' ^t!!! 














X- ".•>' « * w 








X ~ x - " 














ot^->nf '■'•1 " 


















" 7^2!.;; 






















4 




4 


«->AQA?" 












4 




GK'" 00'&^ 


+ 


Ssrl26Giu 




Ss 1 5 4 Asp 


4 


Ilsl59Gly 


TvrlC'2Asp 


4- 


G 1 a 2 0 0 G 1 v> 




Thr20?Glu 




Gi v2 1 3 Asp 


vai 93Glu 




Frol2?Ser 






■f 


A?.-.n2 1 2 Asp 


Ilel05Asr> 




Alal3IG'iu 




Alal56Gln 




Thi"2 02 Pxo 








+ 




4 


Se:r21()Giu 






Glv] 52Giu 




Asni98Glu 




Thr202Asn 


Lsu 94Glu 




S s f 11 0 1 As p 


+ 


Tyrl02LS:'o 




Thr20?Glu 


Lsu 94 Asp 




Ssi* I C IAsp 




S s ir 1 5 4 As p : 


■+ 


Gi v2 1 SAsVt 


&<\>*> £c()ASp 






4 




4 


Thr214ASA 




4 


Va.ll 9"? Asr> 


4 


Ser210GIi.; 




Leu211Pro 


Serl SOAstj 


* 


Fh-S'183Tyi" 


4 






BerSXOAsp 


Fro.! f )G ! u 




Val2S?Giu 




Ser 2 1 OGiu 






*CS .{. X -v. V.£->.<s>£- J 




Ssj r.l 3QGiu 




S r r ) 8 " G ] 




G i .! \ 2 0 0 S © r 






w ~ X X v* v v. ( X V 








■ a 2 1 ' H i s 


T h x 6 4 S © r 








D^rX ^ r*. b 






Sex 91 Asp. 




GlylOOGlu 




Glyi52Pro 




Asn i. S^BGiu 


Sex 97A$p 




Giyl OOGltl 




'-i A A .^ 1 v 

toiJlAvUiiaiw: 




Tyr20SGiy 
Glyl 5? Asp 


Asp 58GIu 




G.iy 5 9 Pro; 




SerlS4Asp 




GlylSSGlft 


+ 


M&XSXGIu 




GinlSSAsp 




Ser2!0Asp 


Glyl25GlU 


* 


AsnlS3Asp 


+ 


:Gla20pAsp 




Tyr208?ro 


Gift S7:S-6T 


T 


SSjXl 0:1 




v.- ^ ) r .1 ~> 4 A s p 




» 1 w 5X « 


S<SPi04A8p 


4 


A S> ! X J. h> CS (..I .J. XX 




a-^.-^ 3.*- V i#^A> p 




*# U & X i i-i « L 








• 




































t •: ^A"': " 














Asn 60Glu 






-* 






^ ^ " ^og" ' 






b : - "a -} 7 a,- 








-i ft 










L- ^ U ^ X 1 G '~ 










Ser IcQGIu 








Leu2 1 1 Asp 
















.[ If!'' 


















V\\! - 














V-^i 




^■VT^ v 






<?£r-1 0"}iA. 5 • 


+ 


s-ri ?os7^ 




Rsr>t9SGl a 












































































Asn 60 Asp 


















Ssr206Asp 











WO I 





v.a .1 y J. y uA» p 




; ".~ *~ 








X s X X X X X \ X 




,-fxxx. tT^t X 
































*~, y ' ■■■ 












| XXX, XX .'XXX 








XtX- ; vvr-p- 








,Xv ^X",-jr% X 








XXX" ■• '',X.X"' 

i... .j, a a /! 0 0.r. S p 




y !ff f X, it" 




pX Jni^vi' 








Car l A'SnVis 












Cv<r. i. 1 v vSurJ. **i 












X^XX^ ; i oXX'iX 




GIv 61G.lu 




~^ f 








x'^xxx^X.. 








X, ^* TXX * ^ 








X VX X Xj.-^XX;. ^ 




Pro 12"' 1 Ayr:.- 
















Q 1 si 5 "''Asp 






4 






X ^" 1 x < XX ■> " 












i^xxxx^x 




Thr214G.ln 








Pro204Asn 




Thr20'?Glu 




Ser2.TQAsp 




Asp 58Glu 




Val 93Als 




SsrlOlGru 


4 


Ser ISOAsp 




GIyl2SGlu 


-* 


Ssi'l 30Asp 




Gln200Asp 




is©u211Thr 








<n *S >< "} 7x --^r ^ 




Thr 20 7Q In 


. 








4 


PlslSSAsrs 


4 


Phe 1 S 3 1 1 e 


4 


Thr214Asp 




Gly SSGlu 






4 


F'roi29Asn 


4 


Ala 131 Fro 


20 


Asn 60G.ir. 




G.1 v ■ 61Glu 


+■ 




4 


Ser 2 1 OAsp 




SerlOlGlu 




SsrI 26Asp 


4 


Als209Glo 


+ 


Asp 2 1 2 Ser 




« » i" 1 A 1 f; t - 1 
v.- L v ! oj. i.i 


4 


o « i .L v.^ i.. k.- 




: J X * v X X#w u 








ASR 60;S©£" 


, 


r: 1 v ? Kz it & 








r'aX'*! 1 Th w 

JLjWU A .i .1 A i t.i. 




Val 93Glu 


4 


S«*r 9?Giu 


4 


Pro!29Ser 


4 


Gln200G.lu 


25 


Thr 6 4 Asn 


4 


G i ii2 0 C As ii 


4 


Thr20'?Aso 


4 


Lgu2'1 1Asx> 








^ v* A . A A x <s^. 

^.s jr..:. .:. W<*./%J!>p 




<v --n v o A w <; 




Phsl83Gly 




'Oi y i sATS-iip 








* i iX & V ' 




a : 'r'" 1 X 
O.:. jfjS .1 JO ^ U 




Ii^U S:4A$p 




S&rX28Asp 




biy i cJiAJSp 




X^txx'lxfX- 




SS.iT I SSGiii 








i .«*••& V '-S3 A-Jf 






30 


01^20 OAsn 








C /\ ^ " : *: • » 
-3t" * ~ W i U 




i ru .-. j. -s -si ii 




Thr 64G.!u 






T 


S©r2 1 OAsp 


* 






:&tSp SBG.l'U 


4- 




T 


k.i 1 y J. w U c I o 




ini vi fftsji 










r 


C *i :*S SX r'^ > v j 
v ->^r i. xV v U 




•s y 1 .si. v v* fi X 








Ssr 1 2 8Asp 




.<"\.a <s a .,} X u; ,i U 






3:> 


Se^' 97Giu 




Cftvi fyi fsi it 

Ov i. 3, U 






+ 


Fro2Q4AsP 








Sejrx 0 iiis p 


4 


xii .1, y A X v.' v3 J. i i 


4 


Ser2 1 0,Asp 




A <S JL .J .i VJ-l V 




>..i K .is X r> -ij*^ p 


4 


i. y i. vi. V A vi- U 


4 


Ser2 3 OAs© 






f 


Pro204Asp 


4 


Thr20?GIy 


4 


Ser210A.sp 




■. , . Q 55 f 1 5 > 




ssi x 04 Asp 




V Ci A -i -■' f V.' sV S.J. 






40 


SsrlMAsp 


4 


SerI3GGiu 




AlaI56T> ; r 








Ser 104 Asp. 




Sor 1 30Asp 












^T 0 ' 1 3,'x^x, 




OS?*. * -' ts i.> 




















:;:y; < .-»XlX. 
















l ^ rtX' 




^X^| ~ -X"|!j 


45 


Asp S8Gi« 


4 

+■ 


Ser 9SAsp 
Ser 99Asp 




Gin200Giu 


4 


Tyr208S<ar 








Thr 6 4 Ser 
C,n:^::..-;v-.: 
















Ser 158Asp 










50 




4 


3 1 n 2 3 1 u 












Giy 61Glu 


4 






LeuSllMet 








Gly SSSer 




Gly 98GI-1 




Tyrl02Glu 




S-r . p : %Asp 





n '* Gx " . - ' • — Vsr ,-> A 

leu I-..- - * o. ~ A_ * iAlu 

5 i>Jui24Asp - ; Ai3:3CHis GlrAOOPer i- * j A » fh 

. - . s - . Pan_.i:Giu 

Giy SiSsr.: 3 3ia + Prol2 2G ~ hr20 Pro 

AlgiSSGIn r GlrASPSar * Gin 2 C 0A<rn + 2A A A 3 A so 4 Leu2ilB2is 

Glv v - ^ ' ~ N " - * - > > 

K> Ala S6Pr; - 3 A I - - ; >er + LeuAilli * rhr21«Pro 

V,A 93Asr ; ■;■ 1 1 ^ - - . . „ t Ser22 09sp <■ I,eu21!Ser 

V?l «C " - 1 . r Cc 

Gli >l?re + GU Pbpro + SeAl!AAG] U IH 8 - GlyPI Pre 

Givl57Ser * Ser282Glu - ProGSAGA; + ThrPOGPrc + Leu211$er 

IS Sea 37G.U * I rl 2M* » - - i ^ j * 5 * 

Leui L a s » + ? h r 2 0 2 S s £ 

Glv PSAsc * Aif,18IPro + Gin 2 0 OAs:: + Leu2:ilAia + G1v213GIt! 

lea ~ATU • ,-} , < A<< t * < ^ 3„e 

g) v £ - , * • : . g. ( 

20 AKi 9CA- : > G:l: .Cl, - :,:G:::G - 1-/Pu-A • \ ~ t G'Gn 

Leu 94Ser t Glv 3SAsn Prol27Asn * Va2!97Ses - ThrG 4Asn 

JAe $ l - ' ' 2 CC c.t 

Glv PSAsp + GlvlSSSer + VailPTThr - Thr20?Glv + LeePXIPro 

Glv 93Ser j- Ala 13 slASAG} Gu S< j * E c 

25 C V"*st - \. \V. • . A^ ir ....:S:io * PP 

SerlOlAsp + TvrlD2Cva * Leal24VaA - PheiiPATAy 4 VaI133Asn 

Asp SSGlu + Thr 64Gln * UelOSPro * GiyKPSGln + Asnl98Ser 

GiylSSGIu 4- Tvrl61Val + Pro204G.iy > Thr207Pro 4 Lsu211Me 

GlylOOGln * Ssr2 82Asp + Phe2 83Asn ■> AsnlPSSar +■ Thr207Gin 

30 Giy 38G1.U * Pre 29G > G /ISSPro t Thr207Giy + Th> 14Gis 

Lex; 94Ket * Gi r ■> < » GAAAG'sAen t i i 

Serl04Glu + c + A-nl? e f Asn2!2S« 

ProI2'3Gln + VaiI37Tnr * Tyr2082U: * Ser2H)Glu + Thr214Ser 

Val 93Gly i Ala 96Asn Prcl22Gln ■:• SerlSOAsp F > o -;0<iGly 

35 P£ol2?Gin -i S s < >7Thr + Ser206G3 

Prel2 - 123A- v. a I94Gin + Leu2 lAli 

G ' v 'AG " >■ i * N ^ ' N . • " * «i 1 ^ ' tJGIu 

9" -i ' - <■ " - L ' i * v 

U <f 2 > j t {„ «j ] 

40 GAs * C - f N i % 4 ^ -^^Glu 

Glv 339rc + 9A« ->;,- . ; g,\-Vo < Tyr208His + U^UKis 

Tyrl02Vai + GIn200Asp 4 Pro204Ser 4 Leu21ille 4 Thr2I4Pro 

Val 93Thr + SerlCPIGlu + Prol93Ser 4 Vall99Pro f Leu211Val 

2ial9PGir; + 1 * 3 22? 2*:> 3G1 i • An 2 2 AG) \ 

45 C x l "9 - ' - 2„ - >„' , I < 

Gin 57Glu 4 Val 93His f GlylPSGln > AlslSlThr +■ A!alS6Asn 

SerI2SAsD 4 GivlS7Ser - A-nlPBGin * Gin3005er + Thi:207Se.t 

« vVw" r >f ^ 9:.'AG233e.: * PhelSSAsrc 4 Thr207Glv 4 Lau21 IGly 

Asr. €GAsp Leu 94PAt Tyri02Pro 4 Giyl52Asn 4 Thr207Gin 

50 IlelOSLeu 4 GiyliAPro r SeriPSGlu 4 AsrA.98Ser 4 Thr 2 2 <lGly 

Ala 36A-:e 4 AialilThr -4 Giy.5?i\sn 1 Thr207Gly i SerPlOGlu 

al P3G - 241 Alal82G - 3iu + G Sej 

Prol27Ser - liel59?hr ^ FrcA'Giy - :CrA982ar > Gin200Giu 



PGA 



Ala " * * [ 

Asp SSGiu -> Leu SAAia * Leai24Pro • AlalGSGly - Lea2IlGIn 

.v'-r * • 2 a N ~ u :au ^aga 

G^i 9u2_, ^ - 

5 ~ c " " " -iv I i 

Gin 57 As N - , 22 - 2 3 € 

eiyLSsex - g. .^.a * « > " > 

ga> ?o?e- ' , - - + m o^ii 

* ~ I Hi T X 

30 .Ala 96Thr + AlalSlThr * VallAA^a ■*■ G.AAAGAAsn + ThrSOTPro 

Gly 95G.ir. P ProlGSAsn TvAAAAla - GAAASAsp a Thr20?Asn 

Gin 5*?A . v :-Gr. , " A a i . |)M • 

I > 1 - , : <P<„,> t 

IS Gin 57Asn 4- Leu AAGia a Ala SAGin a Proi2?Giv 4 Leu211Pro 

AsnlSASer - TyrAAMet AialAAAn ■* Gsai98Ser i n , > 

Gly 95Asn t CAty 9SGlu * Prol2AGsn * Aia209Pro + Thr214Pro 

Giy 6:G,,; : ■ 8 , * g 1 v 2 1 3 P r < 

Ser 99Asp -s- 8raG.28Asa + Fro 1 SAAsn * Tur208H.ls t LeuAUCVS 

20 Asp SQGin -s Ihr 64Asn - GiylOOAsrs 4' lieiQSLeu + Prol27Asn 

1^ Giu - AAA AC - * G AA 2 < • A- ' I- % 

Thr G4G.lv f Leu 9^G.lv - r + M&2G9¥x 

Gly S9GIn * Leu 9GSsr 4 .? er •* U ^ fhx 1 21 in 

fro* 2 -AG >' - Mal^>s> o *2 09<r » Ac " 

25 LlG.i> - r + Leu hx ♦ Gly21 SGln 

Gl.y SPPro + Thr 64Asn * Asr:lS8GIrs a Ala209Giu + Ser 2 IOAsp 

< * - v > Leu?U>et 

Serl26<31u 4 Prol2?Glu + Gin20Q5er t Thr20?Ser * L«u211Pro 

AiaiGIGIy + AIa209?hr * 5sr23 0Asp • Leu211GAu •> Thr214Gly 

30 Cli GG ^ 

Gly uSGIu -i- Ser 92 - 

G A 5 7 S e r Pa '9 2f- i ' )GA > GA 

Thr 64Asn > Gly 2GPA.U + 91a &6Asp Gly P89ap 4 GixAGOSar 

lielGGSur + SurGlGGlu -f LeiAllAsu AsrA12Asp * Glv2l3Ser 

3S hi 5 * « , " " ' , ^ ' A 

2x1 c 96Gln 4 Giv 9SA >znl i i 0,A$; 
Gly 98( 

IkG r t Leul2AAu - TAA99Ser r r * Leu211Asp 

Leu 94Gln ^ TvrlCAA. :.. * AsrASSGlu r ThrGCAplv + Leu211Glu 

40 Tul AG ' \A11S2GA, - - + - v > * Ser20€As;p 

L«uA24A.la As-AAAAsu Tvr298G.lv - SsiAiOGlu + Auu212Asp 

LlnAAw 9s 8.2 v TPs 3In + Leu21lAsp 

Prol2?Gly - Tvrl6L9Ia + Pro204Glu ■;• Thr 20? Asp + Glrr214Ser 

Gin r"^s - .A " \- ^ - , «,.r A Gra 

45 - > v, „ ""GA" ^ ^ Au2C~^.v 

Ser298Asp - Prol35Ser : Thr29?Ser -s- Gc N i-t 

9 ISGlu ■■ Asn GOG la < Thr 64Gla + Glyi5?Asa + Leu 2 1 2 Ale 

2 A Pi 

- t tu..r 2, * P;ul299ap * uerl AcP * 9 yr:l<~' c 

50 i. 522P i~ * CN -~ -~ , x x t : M.I; - A.^„l„GIn 

,.v - - . ^ - 'G 1 9!r 

lyrlSMet + VaI19?Asp + GiuuOQAsp - Ser210Glu + Asn212Gln 

Val A2A. •: - Gl u""9- • 8 : A AG - 2. AG.u - 5 a r 1 1 ILAap 

Leu 94G1U + GarlGlAep - PheA23A.2a -i GIn200Asa - Leu211Met 



wo srmn 



Leu v >- gsj N - r >" s f'" ?-s v 

3 ^ i * A:i;A:52G.U; ■■ SerACAAAe.; - TyriCAAse ~ Asn298Sex 

Leu 94Asn + Prol27Asn - S* n a 54 Asp GirAAAAAiu Thr214Asp 

gh 4 ga- s < :r, - ^;a, - p„ ~* - * t \-i 

s " N ~ . x > o i :u 

Leu 94G.U: ' :~A ,7 - PzoI23Aer - A]AAS7Ser + 3, c "A> A 

Gly * - - -a . r- * . - . i - :^ :i -Ai 

Glv SSGli 4 G ASGie SerKAJGiu 
In200Ai - N ~ Ssr2U7As] eu2Uf 

10 Is ' - v . - ' c « t <7<>-i ~) >> 

Glu C iu ~ 2 ulka 

Asnl 53Asf * N - 1 - Aly2I3Pro 

GiylOOSe.; Giv.i552 ll&i L - ii< 1 - » 3 t - C " Pi 3 

Prol2?Ser * GAoiOOAso • hr20"G2y Ser2!0Asp * Giy2!3Giu 

15 Ala 96Thr * S&rI26Giu - GivG522iu •• 'A:- : 7AA: Thr207Asn 

Leu 94AIa i Glv 95Asr> - Ser 97Asr - SerlCAAee - Ihr202Giy 
GlylS2i- % < <- A 

TyrlSlPro - Prol95Ser * Thr2( 2a erGRKAh Cei ? AAA-.p 

Asp SSGiu. + Ser 9?G.lu + Ser S3Asp ■;■ GAAAAAse - GlyPSSSer 

20 'A ; l~< ^ - _ k > i > > *i 

Thr 64Glv * S&x 9Asp * Ii< s Gil + G2y2:05 211A.13 

I > - J > i T , „ 1 r „l .1 

Glyl52Gln - GIrAOOAsn t Ser206GU: - Ais209Ae.p + SeurPIOGiu 

SAa ! euGIlTh 

25 GlylOGSer + GlnZOOAsn + Thr2G7GXu 4 Ser2;l.0Asp + LeuGilGln. 

Gl V AA>?to > ,^V-?a*' > - AA2'i ' Av2 'Al:. ' IPuGU 2A 

Ala 96Asp + Ser 9$Giu ^ SeriD4Asp * Vall9?Het + GIy213Ser 

Gly 98Asp •» - Ger 1 0 lAsr- ••: ' \' < ; 

Glv 98Asp + Glyl2S? + SerlSOGlu 4 I ^ 

30 Gly GKAlu + ( ' f " » ? 5 U:» [ : yr208Hi 

AS! SGAo ■* Asn 

61\ 6 1 Asp ^ I'hr202IAco ilu D7GI.0 t S«; 1UG u * Leu UPro 
Gl^ ulG,. t yi.CwI a - w Aw f 

Ser 93As Asu + P 1 * } f ' 

35 Leu 94 lie «• Glvl2SGln - Serl28Asu * PreI29Giu + Serl54Asp 

Asnl98Asy - Gie200Ser - GAA?05Pro > Gly213Ser -J- Thr214Asp 

Gly SI Git su 9 i Sex ,AA';5Gl o A 1 

..Asp 58G1A - PhelBSSer ■■■ Pro204Giu + TAr2 0 'ASer e Ser2I0Glu 
40 Leu 24:4 , G i u e Th r 2 1 4 G 1 u 

">Ai - „u.. - v x ^ . - - A _ f 

Air. 27A. > : - 1 - " ~ - s „ 4 - . 

AsnlSuAsp + Serl54Glu < Asr^!9SAsp - ?b.r2Q7Gln - AeuAiiGlu 
45 GS' ^ '>^i - 2, , » - ^ ' \!.uA> * "u;32 Am* 

:k A,-' :■<--„"„ - - - 

S.i ^ A, - , v * - ^ * > ' s 

Tyrl02V<A. Seri54Giu + Gly205Glu - Ser : 206Asp - Geu22iCys 
t.:i „ - - ' u 

30 «. i -i- 7^ ~ * 

Glvi25Pro - G.AA:G2Asr: Ss:A2SGia - Iiei:A?Gio SerAiCGlu 
Ser 91 Pi u f Gl - U Hhx * Qli 

GiylOOGll Ase Ser It sp. i ?&1191KI& i Le llGli 

SsrlOSAs + Ser I 7e Piai^lGe ? ^ ~ TyxtOBlU 



Ser - G « 4 _ w - SerI82Asp - Thr2C7Gly 

Lei; 9<K21y * GiylOOAsp * AlalSlGiy + Gi nsOOGlu ■;• Ser210Asp 

Ser 9*?G1 * Als-i; ; " 27Gl> SerSlOGb 

$ : ^ ^ " 

Giyl25Gi.u - GlylASAsn 4- GlnAOQGiu * Ser2:iOAsp t Thr2l4Gly 

Glr 5"?^; * > , ; _ - o - ' G_ - „u2. '2, 

-r X 3„ * 7 . < 

Leu? 11 Ala 

!0 Gly o« - , * ~ v _ G„ 

^vA , i 

Gin 57G1U + Val 93Gia * Gly 95Ser ■:■ Seri03Gln t Asn.X98G.lri. 

Asn 60Giu - Aia 9€Ast: ;vr i :: G.Lj Gin, sOLe:: < rhr20?Gly 

Gin S7per * Asn eOSsr - Leu 94Glv + GIn200Glu 4- Giv213Ase 

is : 2 < > 

Vai 93G1 Se 31u + Seri6CAsp * all9?GI + Lsu211Se.r 

Gly 99Asp -s- Serl26GXu LroX29Asp Al&lBlSer 4 Gl.v213Ssr 

Ala 9681.15 + Glv 98Giu + SeriOAAso * Prol27Ser * JlelSSPre 

Gly 63Gln 4 Ssrl2SGiu - Glvl85S&.r * AsnP9SG.Pu - Ser210GIu 

20 CI, : PAsn ~ ~ > t t ' I ? | 

Asn SOGIr. 4 Gly 95Asc - AsrPAAGlii i GirAOOL-n - 3sr2I0Asp 

v<» 1 »-P ^ - < ; < . -u 

N C. ' , tL 

Gin : N 5 

25 Tyrtr;t. , C t A 7 s i - . . •> „t - v. • • . i ' 

GlV 5 9 Asp 4 Tyrl02Iie + Asnl98GAu •> SerAIOAap 4- Thr213Ser 

* , : l J i sr' > c t ^ t'L il 

SerlOlAsp t Prol29Glv * Asnl98Glu - Th.r20?Se..:: • LeuAPLPGitt 

Giyl52C ivP:A uPAA > N - ! t 1 A % 

30 Gly 59Gln + Thr 64Ser + AlalS&Asp 4- Serl58GIu Glv205Glu 

r-< • ^ ' • v t. - : > v y - >u 

■Mp 58Glu 4 lielSSGiy As.nl 9&Axd 4 Leo211Iie - AsrLn.2G.lu 

Serl3GAsP t llel59Glv 4 Asnl9SGlo ^ LeuLllMst • Asn232Glu 

Asp SSGlu - Asn &0Glu - : TvrieiGln 4 p , Vi 

35 Ser 9?Asn - Serl03Glu + llelOSGiu + VallS7Gys 4 Leu211Val 

S«rl03Glu 4- AlalOsGla + .AsrP.5?A:er ■■• GUAOCPA^r * SeislOAsp 

Ala 96 Pro 4- G!v152Asd + Serl60AsD •!• ThrPOAGXu * Leu211G.in 

Glv 95Asp 4- ser S9Glu 4- IlelOSGly 4- ) r r ... Leu211Glu 

] V t t } t 

40 Gin 57Asn 4 Ssr 97Giu 4 Ser 99Giu 4- AsnlsAGlu * Va.ll93Hls 

, ,1 - - 1.1* 

- - .In 

_.1^;.> 4 P/n?\ v ^jAtpr 

u * n r,^ - * a ^ * . 1 > 

4S Leu 94Aiu 4- SerlOlAsp * Serl29GP.; + AU131Gln ^ 

si yi ; >g o • i - ; , < v - : n ?c: j 

Leu 9 4 Thr + Serl2 6G.lu 4 Pro2 04Glu e ThreO^Aep 4- 

4- Leu ?1 13fe£ 

Gin 57Glu 4 AsnlASGlu 4 Gla200Glu 4- Tyr203Vai 4- Gly213Pre 

SO let; t 5e; : ~~ >GOAsp 

Serl04.Asp -t si 81 Gin * AsnlLSGi u - GlnlOOAep - Thr2G7Gly 

C.y.A.A - * - - -~ -A Vs; 

Tvrl02Met 4- SsrI28Glu + SerAlOGsn + Asni98Aep 4 Lsu2IiHet 

Ses 29G.li - iu + A, a Pi t M) BGin * hsn i 





Vai 9 3 Thr 




La u 4, 2 4 G 1 u 






Glyl 57Se.r 


1 


SsrlS2Aso 


1 




Ser I30Glu 


■+ 


Gir.200A.sp 


2 




Gin S7Asn 


+ , 


Gly 59Asn 


4 


5 


Gly 6IA.sp 


4 


Xyrl 02 Pro 






Thr 64 As a 


4 




4 




Sax 99Giu 


J.- 


AiaXSlThr 






Glv 59Aso 


4 


Val S3Ser 
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4 


Asn2125er 
















Gly 


9BPro 


+ S«rl04Glu 


4 


&snl98Glu 


+ 


Glx:20C5:;:p 




Gly205Gln 
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GlnPCUlAsn 




Per 219 A?.rp 








* Giyi25Glu 
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5 „ ^ _ - „ u ^ y v/>\-y 

Asp 58G1U -t 4 Thr207Giu - Ser210Gla + P .1 hi 

4 Glv2:: 3 Pro 

> AsnGAlSer 

Giv SSSer * Vai 93Asp - IieI32A;-.:e ■» SerlSOGlu * Thr2Q?Asn 
4 GIy213Sar 

15 Thr 64Asn ■*■ Seri04Asp t UelOSCys > AialaGGly 4 Ser210Asp 
+ Leu211Asp 

Gin 5?Asn * Gly 98Asp - GlyKCGHt • Ser206Giu Thr20?Glu 
i Ty>:208Met 

Gin S7Asn -v SerlSSAsp + Ilel59Giu •> PhelBSMet : - Asnl98Asp 
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SsrX03Asp 4 SerHAlAsp * Gin200Asn - L«»211Asn t Asn212Asp 
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+ Leu211Fro 

Lew 34Ser 4 Gly 95Ser •+ Ser 3?Glu + Gly 9SGlu * AIal3I£Iu 
4 Asn212Ser 

Thr 64Asn 4 ?yrlQ2Iie * SerlOSAsp + Series Asp 4 AlalSlAsn 
30 4 Tyr208Asp 
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Gin 5?Asn * Thr €4 Pro + IleXOSGlu - SerX26GIu * SeriAAGsp 
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Gly 38AST5 * Giyl5?Asp 4 Ph~18 3GIu + Val 1 37Asn 4 SerGOAAsp 
4 Ahr2I4Giu 
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*s ' f ' - - f 
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i Glnl85Glu 
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't Se> I OAST 
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a Thr2-AGIn 
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35 Asp S8GXu •!• Vai 93Asp - Sarl2SGiu + AialSlGiu + GlyI96Gla 
4 Pro2QGAsn 

Gin S7Ser + Pro!2'?Glu * GAniSSAxn + AsAAA p * GlrAAOOGio 
■f SaaSCAGia 

~> }' - ,Ax„-A^n - AaAA u< + ■ ^ A 2 

40 a G.lyvI9G.A,- 

Thr 64Gly • Sar 99G.U; 4 PeAAAGA.i - ?roPA/an * (AyAAPAu 
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SO * As«2I2Gia 
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Asn < 7 ^ 1 > * G \ " * ^ « - <•- r - ~ 2 ^ >!n f : \ i . ' c " t s 

Ser210Asp 

6.1 y MC-ih + 5c;l^ v >.\.Vt> 
ft Asn 2 120io 

Leui'M v ? . j + as . ; : o - ^ - s - i ti > ; o ,< 2 \ 

* Asn212Glu 

Gly 59Glu ft G.]ylOOP.rc * Serlf^G.u - IleXOGGXa + VaiiS"?Giy 

* Ser21QGiu 

Asn 60GIu >• Ser 97GXu •> Proi2?Asp * v,ai93Met 4 Thr207Asp 
+ AXa2 09Asn 

Thr 64G] ti + Ala 96As; p + Asnl985&i 

ft Leu21XAsp 

Gly 61Pro * Leu SfGIu * SerID3Asp liel 59?ro + Peu2 As 
ft Asn212Glu 

Val S3Gys •» leu 94 Asp + GlyiOOSer - SerIQ2Glu • Ser206Asp 
ft Iyr208Giy 

SerlSOAsp + GIyi£2Gln t Serl54Glo GiylS7Ssr + Ala 181 Pro 

* AsnX9SGiu 

Gly SSGiu + SerlGOAsp 4 Serl94Asp + GXnl8SAsp ft Thr 20 761 y 

Gin 57G3.U ft Leu 94AXa + Ser 101 Asp - Sen X2SGJ.U * Alal31Gln 
4 Ser 154 Asn 

SerX03Asp 4 IleXOSMet ft GIyl25Asn ft SerlGOAsp ft Vall97Ser 

4 n 

Asp <S5i« - Val v - . A ^ - MvL^c - P.AL'.-, v v . > s 

* Gln200Glu 

Asp SBClu 4 G v 98 Asp * LeuX24Ser ft Gly 12 SGI u ♦ Ty.rl61Mst 

Giy 61Asp 4 Leu 34 lie ft A.sr.lS3Asp ; SerlSSAsp + Va.ll97Ala 

* Ser210Giu 

Asn 60Ssr • Val 93Sei * SerlOGGiu Ser 1 606 iu 4 Asnl9BAsp 

Ass 60GXn + Ser 97 Asp + Ser 2 2% Asp AsomGli. + Glri2G0Asp 

Vs.) 33Sei 1 Tyrl02Asa ~ SerKPIAsp < Gly S2Asp i ?\snl98GIu 

Gly '■sM • s " - *~ * ^uX^Gla 
+ Gin20QAsp 

Gly SQGla ft SerlOXGlu * UelS9Cys * As-! 7rKA u v ValX99Gln 
- Gln200Asp 

Giy 61 Asp 4 Prol27Asp + GlnI85Asp •» AsnX99Sft:r ft Glr«200Ser 

GlylOOGlu + SerlOAGlxi ft Serl82Glu * Thr207Gly - Tyr203M«?t 

Thr €4GXy GXyXS7Asp ft SerlS2Glu + Vail97GXn * AsnX38Ser 

Ser 12.Vg"/u ^ft 1 e r 1 30A$p * Tyrl-SlVal ft Asnl93Glu 4 Ser206G.Xu 
i Gly213Asn 
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Gly S9Gln - Thr 64As?p - Ser 9SGAu *■ Asn!38Asp ' ,0i i 
4 Thr207Asn 

Gly r ^ ■ Ssr^oAsp Gl:.A^Ar * vell-?Gvs - Gin200GIu 
+ LsuAXlGiu 

s . ^ir., - i - ; -> «»* 

+ Leu211Asp 

FfrlOK i , . . - ~ " > 7 GA} 

+ LeuAUCys 
Aen c G_ G 
10 + AsnlSSSer 

&st 5 8 51 s , > 

•f- Giy2I3Asp 

Seri'A - t „ Lo : - . . f s ^ , 

4 Thr 2 G 7 As n 

15 5b 2 0 OAs p 

+ Aeu2!12ro 

Gly SOGiu t GlvllSAre - F'roAAAAAj ■;• Ai3:31His - Ala209Asp 
+ Leu212Ile 

. } 1 , - , " ~ , « -\ 

20 + Thr 2 14 Asp 

Gin 57GJ.U •> L-:: AAA.; IvAAA 
- L«u2i:iAia 

AU AGG i SerlCG? " srlSSGly + SerA Gsp 

4 Xhr2:HAsn 

25 Gly 81GXU + Tyrl02His * Asnl53Asp * Phel83Hi» + GlnlBSAsn 

* Ser210Asp 

Ser 97AS5 * Serl2 6As? * *rol29GU VallSAB *■ ksnlBBAsi 

• GirAO G 

>. >i * G =* > ^ ^ AG, I^i* < C o 

Gin 57G1U AccAl'AAv + 5erI28GA> + AAAi3I5er ■> Ser2X0As» 
4 Asa212Glu 

Ala 96GIu 4 yyrl02Asp + SerI28Glu + AlslSSPro + TyrlSlVal 
4 Leu2UThr 

35 Gin 51 Sex - Asp SSGlu - 2~: 99As? Gin OOGIu - rvr20SSsr 
+ Asn212Glu 

Gly 59Asp + Leu SAMet + XleXOSAla + Gly!52Glu r SerI82Gl/o 
4 GlnlBSSer 

Asm 602 A.; + Alai56Gly + VallSTAsp + AsnlGSSsr GIrAAOOGlu 
40 + Ser205Asu 

GlylOOSer - SeAKG.A-p - GIvAAGA.n 4 5erl26Asp . PrcA27Asn 
i G- I93G11 

Ala 96GIu + Ser SAAsp 4 SerlSOAsp 4 AI&lSlGlv + G.ly20SSer 
+ SsrGlOAsp 

45 1-VA24ASP 4 Glyl25F>:-) + SsA; 30G.U) - 24A: f>4Asp 4 Gly205Gln 
4 AXa20SThr 

SerlOlGlu -f GlylS2Glu + GlylSSGIu 4 AsxtlSSGln 4 Gln200Asp 
> Asn212i 2 

CI r, - ^ N ° * 

SO 4 Ser21GGlu 

Ser &3G; 5p + Gij 

4 Giy20GAi'P 
Ala 9€< 

4 Gl y205Asp 
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5 Gly 3 ; 5 ~r.12GG.lu + SerlSSGlu 

Leu 94Asp * ryr2 61Ile ?.X&1&3 L\ * Ph lS3Asp - Gin2: GiU 



30 TABLE 38 

F 3"jrs 

--Sinai© Mutation- 
Thr20?Glu 

15 Ser21CG.lu 
Ssr210Asp 
Ser210GIy 
Vall9?Glu 

20 Dor e f tatic 

V«1199Leu t Ser2!GG.lu 
VailS9Leu -;- S.er2ICAsp 
Pr©204A.l3 * A.la20GThr 
25 Thr20?Giu * Ser2iOGAo 

Tyr2G8Phe - Leo2lIA:5n 
Aial9AGA.5 ?■ Sfe.r21.0Giu 
GAu2 3 ,u \ s s :iA$r: 
Gln2G6Glu 4 Ihr2G?Giu 

30 

-Tnoie Mutaiiorv- 
GlnGOOPro + Gly205Ma + Ser2I0Glu 
T'hr2Q7GIu * SerPAOGlu * Ieu21XAer- 
ValiS9II« + Pro204Asr t Thr20'?G.lu 
35 GlruOGGlu + SerPlGGIt; - Leu2I3.Asp 

GinGOGGiu + Thr2 07Giu - Leu2UGlu 
GinGOQGIu + ?hr2G7Sl« •> Ssr210GIu 

-Quadruple Mutation--- 
40 Pro204A.la + Thr2G'?Ciu + Ser2I0GIu * LeuuUAsn 

GlnSGGGiu + Thr2076iu + Ssr2I0Glu + LsuGUGly 

-■Quintuple MuGA;on~ 

45 AsnI98Glu + GlruGGOGiu - Thr2G?Glu - SurCPOGlu ♦ LeuJUAsp 



II. 

another err < on. a f e t 

ons or more o: ;v i ro variants of the p "-s invention are included in 
so compositions useful for cleaning a variety of surfaces sn need of proieinaceous 
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Stain removal Suet; cleaning compositions 'include detergent compositions for 
cleaning hard surfaces, unlimited in form (e.g., liquid and granular); detergent 
compositions for cleaning fabrics, unlimited in form (e g , granular, liquid and 
t -n m u K ^ ^ N ^ n ota cmao<ng 

5 COT DC ^ to; 

forrnulatio lent - < $ ' 6 sn term (eg., liquid 

tablet); and contact lens cleaning compositions, unlimited in form (eg : liquid, 
I n * * * * to the 

quantity of enzyme variant necessary to achieve the enzymatic activity 

io neces. > f v a - its are 

<■ ri ned bv one in ? art > I > i x v 

factors, such as ti . r a ryme va nt use tin :k sning app c h < n 
the specific composition of the cleaning composition, and whether a no i or 
dry (e.g., Qfanula* bar) compos;; 1 and n Preferably the 

15 cleaning compositions of the present invention comprise from about 0.0001% 
to about 10% of one or more enzyme variants of the present invention, more 
* i s a about f < to about \% more prefers * sti frc - clout 
0.01% to about 0.1%. Several examples of various cleaning compositions 
* r* r r *s of the present invention may be employed are 

20 discussed in further detail below. All parts, percentages and ratios osad 
erein an eigf wise specified 

As used herein, "non-fabric cleaning compositions" include hard surface 
cleaning compos;; ru m r mm . position era? denning compositions, 
denture cleaning compositions and contact lens cleaning compositions. 

25 A. C eamnq Compo s t>ons for H^fd. S 1 

The enzymes of the present invention can be used in any detergent 
composition where high sudsing and goad insoluble substrate removal are 
tesired bee zyme variants of 'the press t ir n 1 sed with 

w-ous csou'C mo -em " * : ' f - '-fi H.'n <~ 

so - ~ - s > mo c am ^ - ' c r a- f the 

like. Such compositions can be in the form of liquids, granules, bars sod the 
like Such compositions can be formulated as modern "concentrated" 
detergents on son contain as much as 3Q%-60% by weight ct surfactants. 

The cleaning compositions herein can optionally, and preferably, 

35 <. m c ^ s * v t >>\ ■> Sv-rn 

surfactants are 3 f * 0 

compositions 

Honllmiting examples of surfactants useful herein induce the 
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conventional C^-Cis benzene sulfonates ana primary 3na random alky; 
sulfates, the Cio~ c 13 secondary (2,3; alkyi sulfates of the formulas 
CH3CCH2HCH0303?'M")CH 3 and C H 3 {C H 2 )y{C HOSO3-M*} CH3CH3 
wherein x and y+1) a 2 mo : t s trf at 0; d about 7 prefe ably a; least about 
5 9, and U is a water-sol jbihzing cation, especially sodium, the CupC-is alky! 
aikoxy sulfates {especially EO 1-5 elhoxy sulfates}, CinnO-jg alky! aikoxy 
ccrboxy ah. i ' P ~ rs S »M 

polygiyeosides, and their corresponding sulfated polygiyeosides, v ^ i ^ 
alp^i sulfonated fatly a „ t 

to (especially ethoxyistes and mixed ethoxy/propoxy). Cip-Cis betasnes and 
suifobetaines ("sultaines"), C^g-Gig amine oxides, and the like. The alky I 
aikoxy sulfates (AES) and alky I aikoxy car boxy fates (AEC) ere preferred 
herein. (Use of such surfactants m conr.psnahor: whn she aforesaid amine oxide 
and/or be * also depending on the 

15 desires Qf the formulator.) Other conventional useful surfactants are listed in 
srticuterly useful surfactant ielud< the Ci( g N-ms yi 
14,639, Con i March 18 

1993 i ico porated hero b> re ere ce 

A wide variety of older ingredients useful in detergent cleaning 

29 compositions can be Included in the compositions herein, including other 
" ve i I Is. dyes Of pi 3 5 lis. 

solvents for liquid formal; ! en? ot su? si \g s 

iesireo, sue as ti N corals I 

<■ 1 m f s< - Tne Ciq- 

2S Ci4 monoethano? and Oiethanoi amides humrale a typical class of such suds 
booster? Use of such suds boosters w gl sudsu * < star 

such as the amine w a£ is also 

ad\ tag 1 f desired, soiubh mac asn 1 ss s ; MgSChp 

and t^e like cw \ . * 1 dc^v : 

3(5 pnw * 

Ida :f here;n an water ami other 

solvents as carriers low molecular weight primary or secondary alconols 
e<er N * ^ - . . - v - N d h v 1 j :bi 

Monohydrio alcohols are preferred for solabihzing sudactanfs but poiyols such 

3S as those coma \ from aooW 2 m aomd 6 carbon atoms and from abmn :?. to 
about 8 hydroxy groups (e g , 1 ,3- propanediol ethylene glycol glycerine, end 
1,2-propa s used T c 'i m r t 

5% to about 90%, typically from about 10% to about 50% of such carriers 
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The - - efer< be formulated such 

th n 1 use in aqi sous els g op< _ N the wash #ate > ave a pH 
between about 6 8 and about 11.0. Finished products thus are typically 
formulate r ng-s eehmques for centre - t recc imended 
usage levels include the use of buffers, alkalis, acids, etc , end arc well known 
to those skilled in the art 

When formulatmg tne hero subsce meaning ,v < , s. and fabnc 
cleaning compositions of the present invention, the fcrmuiator may wish to 
employ various builders at levels from about 5% to about 50% by weight. 

citrate and oxydisuc - < - - - and thi kc Other 

cu.-. b i 

Likewise, the formuiator may wish to employ various additional 
enzymes, such » ceiiufas - such 

compositions, typically a* e e f on il «Q ^- it sbout 1% by weight 
\. > - , ~ enzymes ar* 5 t , - 



Various bleaching compounds, such os the percarbonates, perborates 
and the like, can be used in such compositions, typically at levels from about 
1% to about 15% by weight. If desired, such compositions can also contain 
bleach activators such as teoaacetyl ethyienediumine, nonanoyioxyOenz.ene 
sulfonate, and the like, which are also known in the art. Usage levels typically 
range from about 1% to about 10% by weight. 

Various sois re ?ase agents esp; - >f e\ miot c oligoestef type 
venous :w u y ? phonafes and 

ethyieneciiamineciiSocc-ineteB, various clay soil removal agents, especially 
efhoxyetc j c dispersing agents espec i * 

peiyacryletes and poiyasparamtes, various brlghteners, especially anionic 
brightene-s various suds suppressors, especial iy silicones and secondary 
alcohols c.i t s ' - o ^ - ^ 4 n ke can 

all be used n such co - : - s ranging fr :. to abou 

by « % St s srles and pub x\\ t- e 

detailed descriptions of such conventional materials. 

Enzyrne s - na> also be used in the cles Dsitions of 

the present invention Such enzyme stabilisers include propylene glycol 
(preferably from about 1% to about 10%), sodium formate (preferably from 
about 0.1% to about * V and calcium format {preferably from about 0 1% to 
about 1%) 
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i , \uv i f - 21: 

As used herein "hard surface cleaning coroposiborr refers to liquid and 
granular detarger.r compositions for cleaning hard surfaces such as floors, 
wails, bathroom tile, and the like. Hard surface cleaning compositions of the 

5 present Invention comprise an effective amount of one or mora enzyme 
variants of the present invent xefou , > - bout 0.001 to shout 10% 
more preferably from about 01% to about 5%, more preferably still from about 
05b; to about 1% fc> we gf of ar ■* i addit on 

to comprising one or more enzyme variants of the present invention, such hard 

io surface cleaning compositions typically comprise a surfactant and a water- 
soluble sequestering builder In certain specialized products such as spray 
s surf acta some not d since they 

may produce a filmy/streaky residue on the glass surface. 

The subach b - >o " M n present ray comprise as little as 

is 0.1% of the cc ; ositmn* here in t - i i v f 

from about 0 25% to about 10%, more preferably from about 1% to about 5% 
of surfactant. 

Typically the compositions will contain from about 0.5% to about 50% of 
a detergency builder, preferably from about 1% to about 10%. Preferably 
20 the pH should be in the range of about 8 to 12. Conventional pH adjustment 
agents such as sodium hydroxide; sodium carbonate or hydrochloric ac;d con 
fee used if adjustment is necessary. 

Solvents may be included in Pie compositions. Useful solvents include, 
put are not limited to. glycol ethers such as diefhyienegiycoi rnonohexyl ether, 
25 diathytenegtyeoi monohuryl ether, ethyienegiycoi monobutyi ether, 
% - ^ v * < < ^ i rv <ub * >nm 

dipropylenegiycoi rnonobufyi ether, and dsols such as 2 ! 2 ; 4bhmethyb1> 
pantanediol and 2-ethyb1,3--hexanedlol When used, such solvents are 
typically present at levels of from about 0 5% to about 15%. preferably bom 
30 about 3% to about 11%, 

Additionally, highly volatile sobc-ms such as jsopropanoi or ethanol can 

be used In the presem vomposit ■ c bass faste evsporafic of the 

composition from surfaces when the surface is not rinsed after "full strength" 
application of the composition to the surface. When used, volatile solvents are 
.35 typically present at levels of from about 2% to about * 2% in the compositions. 

The hard surface cleaning composition embodiment of the present 
invention is illustrated by the following examples. 
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j-iquid Hard Surface Cleaning Compositions 



Component 


7 


8 


Example No 
9 10 


11 


12 


Tr>r2076iu 


0,05 


0.50 


0 0? 


0 03 


0.10 


0.03 


Val199Leu + Ser21QAsp 










0.20 


0.02 


Na20!DA* 














EDTA** 














Na Citrate 










2.90 


2 90 


NsC-|2 Alkykbe ozena 


1,85 




1 05 




1,95 




sulfonate 














NaC-^o Alky l sulfate 




2.20 




2.20 




2,20 






2.20 




2.20 




2.20 


sulfate 














Oimethylamine 




0.50 




0.50 




0.50 


oxide 














Na Curnene sulfonate 


1.30 




1,30 




1.30 




Hexy} Cafbitol*** 


6.30 


8.30 


8.30 


6.30 


0.30 


8.30 


Water**** 




t 


fiance 


t 1 )0 







20 VST"! \ , v ^ f 

**Na 4 1 * , > niece: ;c , 

***Diethylenegiycoi rnonohexyi ether 
****Ail formulas adjusted to pH 7 

In Examples 7-10, the subtilisfn 309 variants recited in Tables 3-38, 
25 among others, are substituted for Thr207Giu : with substantially similar results 

in - \ ation ol the si > f v s - nts 

recited in Tables 3-38, among others, are substituted for vaOOSteu * 
Sef21GAsp, , substantially s;eGar results. 



Examples 13-18 
Spray Composition* for Ci^-.wno Hard Surfaces 
jsn Roto 1 _ 



i , 


13 


14 


E:X 

15 


He No, 
16 


17 


18 


G ! "0 2 - t*-„:\ . 


0.50 


0.05 


0.60 


0,30 


0 20 


0,30 


Sef2l0Glu 










0.30 


0.10 


_ *:* 


2.00 


2 00 


2.00 


.2.00 




2.00 


Sodium dodecyl sulfate 


4.00 


4,00 


4.00 


4.00 


4.00 


4 00 


Sodium hydroxide 


0.80 


0.80 


0.80 


0,80 


0.80 


0.80 


Silicate (Na) 


0.04 


0.04 


0.04 


0.04 


0.04 


0.04 


Perfume 


0/35 


0.35 


0.35 


0.35 


0.35 


0.35 


Water 






balance to 100% 







Product pH u. about ?. 



15 in Examples 13-16, the subtiHsin 309 variants recited in Tables 3-38, 

among others, ana substituted for Gin200Giu + Thr207Glu. with substantially 
Similar results. 

In Examples 17-18, any combination of the subtiitsin 309 variants 
recited in Tables 3-38, among others, v«- subset ted fo I0GI 

20 Thf207Glu and Ser210Glu, with substantially similar results. 
2. pishwash 03 Co roc smpns 

in another emhbdirne t t ' tion. dishwashing 

compos * 0 one or 1 *re enzyme r< < N * 

As used hareif "dishwasl c s < sfers to sli forms f >s o- 

25 for c x ^ - k m The 

dishwashing composition embodiment of the present invention •$ illustrated by 
the following examples. 
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Examples 1 9-24 
Dishwashing Composition 



Example No. 



• 5 f en! 


19 


20 


21 


■ 22 


23 


24 


G!n200Pro + Gly205A!a 


0.0S 


0.50 


Q;02 


0.40 


0.10 


0.03 


* Ser21QAsp 














Wt99Utf t $er210Asp 










0.40 


0.02 


Cf 2-^14 N-rheihyl- 


0.90 


0.00 


0.90 


0.90 


0.90 


0.90 


glueamsde 














Ci2 ©thoxy (1 } sulfate 1 2- 00 


1200 


1 2.00 


1 2.00 


1 2 00 


12,00 


2-rnetbyl undecanole acid 


4.50 


4.50 


4 50 


4.50 


4.50 


4.50 


G|2 &thoxy £2) carfcoxyiate 


4,50 


4.50 


4.50 


4.50 


4.50 


4.50 


C|2 alcohol ethoxylate {4} 


3,00 


3 00 


3.00 


3.00 


3.00 


3.00 


C-i2 amine oxide 


3.00 


3.00 


3.00 


3,00 


3.00 


3 00 


Sodium euroane sulfonate 


2.00 


2.00 


2.00 


2,00 


2.00 


2.00 


Ethasiol 


4.00 


4.00 


4.00 


4.00 


4.00 


4.00 


Mg** (as M§Ci2) 


0.20 


0.20 


0.20 


0.20 


0.20 


0.20 


Ga** (as paC)2) 


0.40 


0.40 


0.40 


0.40 


0.40 


0.40 


Water 






balance 


to 1 00% 







20 Product pH is adjusted to 7, 

In Examples 18-22:, the subtilism 309 variants recited in Tables 3-38, 
among others, are substituted for Gh200Pro •* COyOOOAia - Ser2iOAsp, with 
substanti 

in Examples 03 24 any comb « - < ^ ' * 1 > 

25 recited in Tables 3-38, among others, are substituted for Gin200Pro + 
Gly206Aia * SenOIOAsp end Val199t.au ♦ Ser210A$p, with substantially 
similar results. 

3. Fat compositions 

In another embodiment of the present invention, fabric cleaning 
30 compositions compose one or more enzyme variants, of the present invention. 
As used o tf or n! 

compositions for cleaning fabrics including out not limited to granular, liquid 
£ 1 t x n P v ss.t'cns st the liquid 

form. : 

35 a. cc „ ™_ 

The granular fabric cleaning compositions of the present invention 
contain an effective amount of one or more enzyme variants of the present 
invention, preferably from about 0.001% to about 10%, more preferably from 



about 0.005% to about 5%. more preferably from about 0 01% to about 1% by 

enzyme variants, the granular fabric cleaning compositions typically comprise 
a; least one surfactant, one or more builders, and, in some cases, a bleaching 



Ine o\ 

invention is illustrated by the following examples. 

Examples 25-28 
Granular Fabric Cleaning Oc \ - 



he present 







Example No. 






25 


26 


27 


28 


Ser99Asp 


0.10 


0.20 


0.03 


0.05 


Ser99Gly 






0.02 


0.05 


•C.|3 lif#ar aikyi benzene sulfonate 


22.00 


22 00 


22 00 


22 00 


Phosphate (as sodium 


23.00 


23.00 


23.00 


23.00 


^polyphosphates) 










Sodium carbonate 


23.00 


23.00 


23.00 


23.00 


Sodium silicate 


14,00 


14,00 


14,00 


14.00 


Zeolite 


8.20 


8.20 


8.20 


8.20 


One lent (d nHhy lee net naming 


0.40 


0.40 


0 40 


0 40 


pentaacetic acid) 










Sodium sulfate 


n an 








Water 




haianc 


;eto 100' 





abies 3-38 ; 



among others c < s 

in Examples 27-28. any combination of the subhhsm 309 variants 

recited in Tables 3-38. among others, are substituted for SerOSAsp and 
3b h wdn soestenually Sim;ia f results 
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Gra nuisr Fabric Cleaning Co mposition 







Example No. 




Cornooneni 


29 


■ 30 


31 


32 


0:i ti.v'UO:wi ' < :t!f..v>f V5U.J ■ -..jwi I 


0 10 


0.20 


0,03 


0 OS 








0.02 


0.05 




12,00 


12.00 




12.00 


Zeolite A (1-10 micrometer) 


20.00 


20 00 


26,00 


26.00 


2-buiyi octanoic acid 


4.00 




4,00 


4.00 


^12"^14 secondary (2,3) alky! sulfate,. 


5.00 


5.00 


5.00 


5,00 


Na sail 










Sodium citrate 


S.00 


5.00 


5.00 


5.00 


Optical brightener 


0.10 


0.10 


0,10 


0.10 


Sodium sulfate 


17.00 


17.00 


17.00 


17,00 









in Ex; * the subtiiisln 309 variant eat I sbie^ 3-38, 

among others, are substituted tor Gln200Gtu «• Thr207Glu * 8er210Glu : with 
substantially similar results. 



in Examples 31-32. any combination or the subnlrsln 309 variants 
20 recited in Tables 3-38. among others, are substituted for Gin200Glu + 
Thf207Giu + Ser210Gsu and Asn74Asp + PrcGQ4A!a + s 1 AO with 
substantially similar results. 



Ex; pie 

G-»ru a f c j * - 







Example No. 




( pE >e i 


33 


34 


35 


36 


Leu 94Gly + Glo2Q0Qlu 


0.10 


0.20 


0.03 


0.05 


Gin S7Ser + Leu 94Gly * GlnGOOGIu 






002 


0.05 


linear aikyl benzene sulfonate 


22.00 


22.00 


22.00 


22.00 


Priospfeate (as sodium 


23.00 


23.00 


23.00 


23.00 


tripolyphosphates) 










Sodium carbonate 


23 00 


23.00 


23.00 


23.00 


Sodium silicate 


14.00 


14.00 


14.00 


14.00 


Zeolite 


8.20 


8.20 


8.20 


8.20 


Chelan? (dsethyiaenetnamsne- 


0 40 


0.40 


0.40 


0.40 


l ?nta a c acid) 










Sodium sulfate 


5.50 


5.50 


5.50 


5,50 


Water 




< to 100% 



wo 9m<mi 



m 

In Examp x> M the sufc sriants »ied Tables 38 

among others, are substituted f or Leu 94Gh- GKtfOOGlu. Wi\h suD&tantiaify 
similar results, 

In t j } 5- < - f N A <, i n s 

s recited - Tables " ( -f 

G!n20QG!u and Gin 5?Ser + leu 94Giy + G a?00Giu with substantially similar 
results, 



Exa t-4 es 37-40 



to 






Exam* 


)le No 






Component 




38 


38 


40 




AsnT-'Hi? + G n 5~S^; i- A*r GOSer 
4- Leu 94Gly + Gin20QGiu 


0.10 


0.20 


0 03 


0.05 


IS 


Val 93Gin + Tyr102Cys + Ser154Giu 
+ AsnlSBGln -t Thr207Giy 






0.02 


0.05 




C-^,2 aikj ;nzene s 


12,00 


12.00 


12.00 


12.00 




Zeolite A (1-10 micrometer) 


25.00 




2600 


26,00 




2-butyS oeianpie acid 


4.00 


4.00 


4.00 


4.00 


20 


C12-C14 secondary {2,3) alky! sulfate, 
Na salt 


5.00 


5.00 


5.00 


5.00 




Sodium citrate 


5.00 


5.00 


S.OO 


5.00 




Optical hrighlener 


0.10 


0.10 


0.10 


0.10 




Sodium sulfate 


17.00 


17.00 17.00 
balance to 1 00% 


17.00 




in Exempt 


309 ^ 


ariants recited in * 


fabfes 3-38, 




among oinere ere substituted mr ,Asn7 


4His 4 




•t Asn eOSer + leu 




mntraliysi 











in Examples 33-40, any combination of the subiiSisIn 30S variants 
;lted n Tan-- olh - ited for Asn?4His + Gin 

3D 57Ser + Asn 6QSer + Leu 94Giy - GirGOOGiu end Va! 93Gin + Tyr102Cys + 
Serl54Glu * Asn198Gln + Thr207Giy, with substantially similar results. 



wo mmti 



Examples 41-42 
Granular Faone Cleaning Composition 



Example No 



VW-i^vS tss> A 


31 : 




t r\ 5 < benzene sulphonate 


1 1 A 


— 

10.70 


TaHow 35 Ky ; SUIphSl© 


1 .BO 




^ 1 4-1 5 a ^y* sulphate 


no 




C14..15 a ;ohc 7 i 


4 00 


4.00 


Tallow alcohol 11 times ethoxyiated 


1.80 


1,80 


Dispersant 


0.07 


0. 1 


Silicone fluid 


0 80 


0.80 


Trisodium citrate 


14.00 


15,00 


Citric acid 


3.00 


2,50 


Zeolite 


32.50 


32.10 


fctaleic acid acrylic acid copolymer 


5.00 


5.00 


C* ; ! , . : 


100 


0,20 


phosphonie acid 






Ser2lOAsp 


0.30 


0.30 




0.36 


0-40 


Amylase 


0.30 


0,30 


So- j , ,u 


2.00 


2.50 


Sodium sulphate 


3.50 


5.20 


Polyvinyl pyrroiidono 


0.30 


0,50 


Perborate 


0.5 




Phenol suiphonaie 


0.1 


0.2 


Peroxidase 


0.1 


0.1 


Minors 


Up to 100 


Up to 100 



WO 95/38811 



150 

Samples 43-44 



Example. No. 

Component 43 - 44 

S Sodium ! alky! ben? & 8 5 8.0 

Sodium sulfate 15.0 18.0 

Zeolite A 28.0 22.0 

Sodium nitrilotriacGtaie 5.0 5 0 

Polyvinyl pyrrcfsdone 0.5 0.7 

io Tetraacetyi&ihyienc diamine 3.0 3.0. 
Boric acid 4.0 

Perborate 0.5 1 

Phenol suiphonate 0.1 0.2 

Val199Leu + $er210Gki 0.4 0.4 

is fillers (e.g., silicates; carbonates; Up to TOO Up to 100 

perfumes; w ater) ^ 

Example: 46 



Component Weight % 

Alky) Sulphate 8.0 

Alkyl Bhoxy Sulphate 2.0 
Mixture of C25 and C45 alcohol 3 and 7 times ethoxyiated 6.0 

Posy ft N * amide 2,5 

Zeolite 17.0 

Layered s. ~ 16.0 

Carbonate 7.0 

M i acrylic < - 5.0 

Sol! release polymer 0.4 

Garboxymethyl cellulose 0,4 

Poly 54 \ rrj pyr i \ ■} -N-c >;;•: 0.1 

Copolymer of vmyhmidazo'e and vinyipyrrohdone 0. 1 

PEG2000 0.2 

Asn74Asp 4- Val197Glu + G!n200Glu + Ser210Glu 0.5 

Lipase 0.2 

Ceiiuiase 0 2 

Tetrapetylethylene diamine 6,0 

Parearbonate 22,0 

N 50 dmrr ne disuccinso acid 0.3 



W0 9S/3fMUl 



Suds suppressor 


3 5 


Disod n I 


0,25 








0.05 




Up to 100 


Example 46 




Granular Fabnc Cleaning Compos 




Comoonsnt 


Weight % 


v C:0*w : K;:.;^ : i;-,:-;^.^ 


7,8 


Clg-Cfg alky! sultate 


13 




4.0 


Qo(30«3;j<y|«j^irn3tnV; flvTfro^ yetbvl arnrfjoniurr: on 1 Of id v- 


1.4 




0.07 


Suicons liuid 


0;8 




5.0 




1 5 0 




4,0 




0.4 




15.0 




5 0 


Srns slits oay 


10 0 




0.3 


Tyf203Phe * Leu21 iA$n 


0 4 


ft ' 


0.2 




0,3 


CeiiUiSSS- 


0.2 


Sc<.:U!f; srhcwie 


3,0 


Sodium carbonate 


10.0 


Carboxymethyi cellulose 


02 




0.2 


Water, p>: 


Up to 100 



WO 93/30013 



552 



Component 


We:ght % 


Linear .alkyl benzene sulfonate 


6 92 


Tallow alky; sulfate 


2.05 


C 14-15 alcohol 7 limes ethoxylsted 


4.4 


C12-I5 alky! eihoxy sulfate - 3 times ethoxylatsd 


0.16 


Zeolite 


20.2 


C Urate 


5,5 


C? a rb on a i e 


15.4 


Silicate 


3 0 




4 0 


G a f if 


0 31 


Soil release porynisr 




MSn.' **nss v . " „ 


0 3 


4 Ser210G!u 




Lipase 


0,36 


Ceiiuiasa 


0,13 


I » U v a ^ , 


1 1 .84 


Perborate rnonohyclrate 


8.7 


Tetraaeatylethylene diamine 


50 


Qieihylene tramine penta methyl phosphonic acid 


0,38 


; ; sulfate 


040 


I u * 


0.19 


' - \ ressors 


0,85 


Minors 


Up to 100 


Liquid fat c :mn t tc^-r-tmons ot th<= }fesent nvenUon comprise 
an effective amount of one or more enzyme variants of the present invention, 
preferably from about 0.006% to about 5%. more preferably from about 0.01% 



to about 1 %, by weight of aot;vs enzyme of the composition. Such lipoid fabric 
cleaning compos t r. 1 a ! a 

to fatty acic awatr joiorgeney bi der and wale? 

f i ^ 1 ^ embodiment of ? 



wo 9$mm 



Examples -48-52 
F^ric C-ie«nLno Compositions 



> 0 ? 1 p 0 f s - ,0 t 


48 


4$ 


s on ; , 

50 


No 

51 


52 


Pro204Aia - , C - ~ 


0.05 


0.03 


0. 30 


0.03 


0,10 


Gln200Giu * Thr:H)7Giu 








0,01 




4 8er210Glu 












C-]2-Ci4aikyi sulfate, Na 


20.00 


20.00 


20.00 


20.00 


20.00 


2-hulyl octanoic acid 


5.00 


5.00 


5.00 


6.00 


5.00 


Sodium citrate 


1.00 


1 .00 


1.00 


1.00 


1.00 


C-io alcohol ethoxytete (3) 


13.00 


13.00 


13.00 


13.00 


13.00 


•nine 


2.50 


2.50 


2.50 


2.50 


2.50 


Water/propyienc p 




oa lance io 100% 





in Exan pies d in Tables 3-2S 

is among others, are substituted for Pre204Ala + Aia2G9Thr. with substantially 
similar results, 

in Examples 51-52, any combination of the subtnisln 309 variants 
recited in Tables 3-38, among others, are substituted for Pro204A!a * 
Ala209Thr and Gin200Giu * Thr20?Giu f Ser210O \ - • r rP>v similar 
so results. 

Examples 53-57 

^ Ugtild Fabric C ea<-- ^ 

Example No. 

CojTip^ent 58 54 55 86 5? 

25 Tyr102Cys + He105Va! * Uut24lie0.05 0.03 0.30 0.03 0.10 
+ Scr154Giu + Asn198Gln 
+ Thr20?Giy 



Asn?4Asp + Scry/Asp - Glr 


i 57Ser~- 






001 0.20 


+ Asn 60Ser 










C14 alky; sulfate, Na 


20,00 




20.00 


20.00 20.00 


2-buiyi octanoic acid 


5,00 


5.00 


5.00 


5,00 5,00 


Sodium citrate 


1.00 


1.00 


1 .00 


1.00 1,00 


C\a alcohol sihoxyiate (3) 




13.00 


13.00 


13.00 13.00 


Monethanoiarnine 


2.50 


250 


2. 50 


2.50 2.50 


Water ,'cf opyiene glycoi/eihanoi { 1 00- 1:1) 




baiance to 


1005b 



In Examples 53-55 the subtiiisin 309 variants recited in Tables 3-38, 
among others, are substituted for TyrlQ2Cys * lielOSVai + Leu124lfe + 
Ser1S4Giu - Asn193Gln + Thf207Gly, with substantially similar results. 



WO 95/38011 



In Examples 56-5?,.. any combination of the subtiiissn 309 variants 
reefed ;.n Tables 212.. among others, are subsisted for TyrlO/Cys + 
ItelOSVai * Uu124iie * Ssr154G)u * Asn198Gin 4 Tbr20?Gfy and Asn?4Asp 
4 SerOTAsp * Gin 5/ Ser * Asn BOSer with substantially similar results 
Pmrmr - Sf^n 
Granular Fabnc Clean-op C n.>.'ci 



Component. 



Example No, 
58 S3 



Ct2-14 alkenyi succinic add 3.0 8.0 

Citric acid monohydrate 10.0 15,0 

Sodium Ci2-i5«lkyl sulphate 8.0 8.0 

Sodium sulfate of C^2-15 alcohol 2 times ethoxylatad •• 3.0 

C12-15 alcohol 7 times elhoxylMed - 8.0 
Cf'j ^ s 8.0 
I e ie phosphonic acid}0.2 



Oleic aescli 

Bhanol 

Propanediol 

Asn74Asp + Ser21GG!u 

Polyvinyl pyrrolidone 

Suds suppressor 

NaOH 

Perforate 

Phenol suiphanaie 

Peroxidase 

Waters and minors 



40 
2.0 
.12 
1.0 
3,15 

up to pH 7. 
OS 
0.1 
0.4 

up to 1 00 pei 



4.0 
2.0 

0,2 
2,0 
0,15 
5 
1 

0,2 
0.1 
rts 



In each £ * snfs 

recited In Tables 3 36 among ob s. ; are substituted ft (ksn74Asp * 
Ser210Glu, with substantially Similar results 



wo as/300 u 



15 S 

Examples 60-62 



Example No. 







60 


81 


62 


5 


Citric Acid 


7 10 


o.OO 


i -~ 




FaUy Av;d 


2 ^ 








Ethanoi 


1 93 


2 ~ 


3.20 




Boric Add 


2.22 




3,50 




Monoet Hanoi amine 


0.71 






10 


1,2 Propanediol 


7.8S 


8.00 


8.00 




NaCumene Sulfonate 


1.80 


3,00 


3.00 




Naformate 


0.08 


0,08 


0,08 




NaOH 


6.70 


3 80 


3.80 




Silicon anti-foam agent 


1,16 


1.18 


1,18 


15 


Ser210Giu 


0.0148 







Asn?4Asp + Ser37Asp + Ser210G!o - 0,0145 



6ln2006lu + Ser210Glu 






0,0145 


Upas® 


0,200 


0.200 


0.200 


CeHuiase 




7,50 


7,50 


Sol! release polymer 


0.20 


0.15 


0,15 


Anthfasroing agents 


0 06 


0.085 


0.085 


Brighterier 36 


0.095 






Srightener 3 




0.05 


0.05 


$12 alkyi benzenesulfantc acid 


9.86 






Ci2~isai-, t 2yel ox\ n {2. 5) sulfate 


13.80 


16,00 


18.00 


C^2 glucose amsde 




5.00 


5.00 


C 12-1 3 a| M polyethoxylaie (9) 


2.00 




'2.00 


Wafer, perfume end .mircs 




„ c 





c l- < " 



Bar clean-no cnrnpc iouonx of the presen? inventor; for 

hand-washing soiled fabrics contain an effective amount of one or more 
enzyme \ f c £ - N c s 'to 

about 10%, more preferably from about 0 01% to about 1% by weight of the 
composition. 

One bat fab c clean p Dompos.t:c? emPc ment or the pr 
inven I s l srtrc \ - s ft 



wo $$mm i 



', s 5 

5 Compositi 





Component 


63 


Exampi 
64 


e No. 
65 


66 




Vai187Glu 


0.3 




0.1 


0.02 




TyrOOSPhe + Leu211Asn 






0.4 


0.03 




C^2"C-fe alky! sulfate, Na 


20 0 


20 0 


20,0 


20.00 




0^2-^14 N-roethyi glucamicte 


5.0 


SO 


5.0 


5.00 




C11-C13 alkyi benzene sulfonate, Na 


10.0 


10 0 


1 0 0 


10 00 


IS 


Sodium carbonate 


25 0 


250 


25,0 


25.00 




Sodium pyrophosphate 


7:0 


7.0 


7,0 


7 00 




Sodium tripoi yphosphata 


7,0 


7.0 


7.0 


7.00 




Zeolite A {0.1- 10u) 


K 0 


5 n 


SO 


S.00 




CarboxymelhylceSlutose 


0.2 




0.2 


0.20 


J5 


Polyacrylate pW 1400) 


0.2 


u\2 


02 


0.20 




Coconut monethanoiamide 


5.0 


5.0 


5.0 


5.00 




Bfighiener, perfume 


0.2 


0.2 


0.2 


0.20 




CaSD 4 


1.0 


1,0 


10 


1.00 




MgS04 


1.0 


1.0 


1:0 


1.00 


20 


Wafer 


4,0 


4,0 


4.0 


4,00 



*Cap be selected ( - < n cc ,'en as 
silicates, and the like* 

In Examples 63-64 the subiilisin 309 variants recit 
among others, are substituted for Vail S7Giu. with substanti 

In Examples 65-66, any combination of the sub 
recited in Tables 3-38, among others, are substituted 
Tyr208Phe * leu21lAsn, with substantially similar results 



basa :ce -0 100% 

CaCOs, tale 



1 609 
Val197GI 



anants 
u and 



wo 9$mon 



IS? 



Examples 67-70 
ab 0 g CompesrJonj 





8? 


b .<Hmc 
68 


a No. 
69 


70 


Asn 6-OSer * Vai 03Gin * Giv213Asp 


0 3 




0.1 


0.02 


\ 93G ~ " , j2Cv'£ 




0.3 


0.4 


0.03 


+ Giy213Asp 










C 12 ~Cis alkyl sulfate, Na 


20.0 


20.0 


20.0 


20 00 


C 1 2-C 1 4 H -methyl giucamide 


5.0 


5.0 


5.0 


5.00 


C i -vC i-j ^ te N 


100 


10.0 


10.0 


10.00 


Sodium carbonate 


25.0 


25.0 


25.0 


25.00 


Sodium pyToohosohate 


7.0 


7:0 


7.0 


7.00 


Sodium tripoiyphosphgie 


.7,0 


7.0 


7.0 


7.00 


Zeolite A{0.1-,10p3 


5.0 


5.0 


5.0 


5.00 




0,2 


02 


0 2 


0,20 


Polyacrylaie (ivlVV 1400} 


0.2 


0,2 


0.2 


0.20 


Coconut monethanolamide 


SO 


5.0 


5.0 


5,00 


Bnghtener, perfume 


0.2 


02 


0,2 


0.20 


CaS04 


i.O 


i.O 


1.0 


1.00 


MgS04 




1.0 


1.0 


100 


Water 


4.0 


4.0 


4.0 


4,00 


Fiiier* 




•balance to 100 


4 



*Gan be selected from convenient materials such as CaCChj, talc, clay, 
^ i-e like 



in Exa ^ - - - 1 ' a ^ "4\-< sus-ona 

others, are substituted for Asn OOSer » Vai 93Gln < Giy213Asp, with 
substant - > a 

in Example 68, the ' > « 309 variants reats-u < Tables 3-38, among 
others, are substituted for Vai 93Gin + Tyr102Cys + Thr207Gly + Gly213Asp, 
with substantially scalar results 

in Examples 69-?Q. any combs nation of the sublihsin 300 variants 
I for Asn SQSer + Vai 

93Gln * 6iy213Asp and Vai 93Gin * Tyr102Cys * Thr20?Giy + G!y213Asp, 
with substantia . esi 
B. )v 

In addition to the hard surface cleaning, dishwashing and fabric 
c)aa~ ^c; cc rs p N $ ns d s, one or rs a s c.r e ui' s s s of the 

present Invention may ..be incorporated into a variety of other cleaning 



WOS5/3005- 



sSr 

compositions where hydrolysis of an insoluble substrate is desired. Such 
additional cleaning compositions include but are not limited to, oral cleaning 
compositions, denture cleaning compositions, and contact ions cleaning 
compositions. 

5 1. z 1% %.' %7 

In another embodiment of the present invention, a phafmaceutlcaHy-- 
accepts i r c 

are included in con t roe >t i t <• ore 

teeth or dentures As used herein, "oral cleaning compositions" refers to 

so da t;f ? * rtci ? sp ays 

mouth ge < < N " e cc^mgc ' * nl>k 

pastes, dental treatment solutions, and the like. Preferably, the oral cleaning 
compositions comprise from about 0.0001% to about 20% of one or more 
of the present even >r rab i s ( C <f 

15 to about 10%. more preferably st;H from about 0 01% to about 5% ; by weight 
of the composition one e ones - - - . As us<.-a 

* , t i xn "f <nert 

ch the ff ft 1 ^ j< % ttable foj us *v;th the 

tissues of humans and lower animals without undue toxicity, incompatibility, 

so instability, irritation, allergic:: response, and the like, commensurate with a 
reason a 

T>p.cai y tl" s fM * 1 1 % o v. ?a n earner 

components of the oral cleaning components of the oral cleaning compositions 
will generally comprise from about 50% to about 09.99%, preferably from 

25 about 66%-. to about 99.0 com 65% to ab >ut 89% by 

weight of the composition. 

The pharmaceutiealiy-acceptabie earner components and optional 
components which may be included in the oral cleaning compositions of the 
present invention are well known to those skilled in the art. A wide variety of 

3o co t l or components and optional con xsents usefu n the 

oral cleaning compositions are disclosed in U.S. Patent 0,096,700, Seibel, 
issued March 17, 1992; U.S. Patent 5.028,414. Sampatftkumar. issued July 2, 
19@tb.and U.S. Patent 5,028.41 5 ; Benedict, Bush and Sunberg, Issued July 2, 
SO a w - puc v > mm v .a. once 

35 s ? < io 

illustrated by th.e r 'bcbm.g examples. 
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Examples 71-74 
Dentifrice ■mposil 









Example No. 






Gomoonant 





72 


73 




.5: 


Vai193U v 
■s-S'@f2'i OGiu 


2.000 


3 500 


1.500 


----- 

2.000 




SOfbitOJ { / U% 3QUS0US SOiUtfOHj 


35 one 


35.000 


35,000 






r cvs-o 


1 ,000 


1.000 


1.000 


1 . OuO 




O v> . 








.:0a;O0 


30 


bodsurn nuance 


0.X43 


0.243 


0.243 


0.443 




Titanium dioxide 


0.500 


0.500 


0.500 


0.500 




Sodium saccharin 


0 266 


0.285 


0.286 


0.286 




0 ~(,~ i : !r" 5 !<",'■ ;it ■"•.!,"> ClK 

OUusvJ!*: esJrsy : ;s;;:iair t <•.. > - ! ■ ■■■■ 


or?d 


4 000 


4.000 


4,000 




aqueous solution) 










15 


Flavor 


1.040 


1.040 


1.040 


1.040 




Carboxyvinyj Polymer*** 


0.300 


0.300 


0.300 


0.300 




Carrageenan**** 


0,800 


O.SOO 


0.B00 


0,800 




Water 




l, a \ "o< 




*P£G-6 ~ Polyethylene glycol having a 


molecui 


• x , a I of 600 




20 


*Trecipifaied slhca identified as Zeode 




die- ed O 


y j.OL Ruber. 




***Carbop B.f Chemic 


Company, 






****lota Carrageenan offered by Hereof 


2S Chemical Co? 








in PVarnp es 71-74 the subtiiisin 309 v 


a dan is 


r ed led in 


Tables 3-38, 




among others, are substituted for Val1S9Lei 


i + Pro204Aia * 


Thr207Giu + 


25 


Ser21C Giu. vs bstantiaily siroiia esu - 









WO 95/30011 
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Examples 75-78 
jVp_ . Composition 







Example No 






75 


76 


77 


78 


Ser2 lOAsp 


3 00 


7.50 


1,00 


5.00 


SDA 40 Alcohol 


8.00 


8 00 


8 00 


8.00 


Flavor 


O.OS 


0.08 


0.08 


0.08 


ErouSsitler 


008 


008 


0 08 


0.08 


Sod;um Fluoride 


0.05 


O.OS 


0.05 


0.05 


Glycerin 


10.00 


10.00 


10.00 


10.00 


Sweetener 






0.02 


0,02 


Benzoic acid 


0.05 


0.05 


0,05 


0.05 


Sodium hydroxide 


0.20 


0.20 


0.20 


0.20 


Dye 


0 04 


0,04 


0.04 


0.04 


Water 




be 





{ > . v J ^ 3-38, 

among others, are substituted for Ser210Asp, with subst >ntia!i . similar results. 
Examples 79-82 

ib£*T" '££) ; 



20 Example Ho 



Component 


79 


80 


81 


82 


Tyr208Fhe + Leu2l1Asn 


0.01 


0.03 


0.10 


0,02 


Sorbitol 


17.50 


17.50 


17.50 


17.50 


Mamitol 


17.50 




17.50 


17.50 


Starch 


18.60 


13.60 




13,60 


Sweetener 


1.20 


1.20 


1.20 




Flavor 


11 70 


11,70 


11.70 


11,70 


Color 


0.10 


0.10 


0.10 


0.10 



Jpj_ „, 

30 liiEov- - * a \ vMs.a-^ recneo m T ies 3-38, 

among sihe are f > ' 0 - . N jrith substantia!!) 
similar results. 



WO95/30&H 



CT/US? I > 



Chewing { ^Z.£$II:B2t:::S2.... 



Example No. 





83 


84 


85 


86 


5 V'ah99lv1 f f . !Aia + Tt > s 


0.03 


0.02 


0.10 


0.05 


Sorbitol crystals 


3644 


3640 


38.40 


38.40 


Paioja-T gum base* 


20.00 


20.00 


20.00 


20.00 


Sorbitol (70% aqueous solution) 


22,00 


22.00 


22,00 


22,00 


Manmto! 


10.00 


10.00 


10.00 


10.00 


i0 Glycerine 


7 56 


7.55 


7.56 


7,56 


Flavor 


1.00 


1.00 


1.00 


1.00 



'Supplied by LA. Dreyfus Company. 

among others, are .substituted for Vah99Met * Pro204A!a + Thr207Glu, with 
substantially similar results 
3- fi%Q%il%e^ 

in another embodiment of the present invention, denture cleaning 
re v > ! % b of IN ( a cavity oomp - one ©? 
more enzyme variants of the present invention, Such denture cleaning 
a f oi nt of one or more < > - 

vara" - \ i bo r shout 50% c one i 

enzyme variants, more preferably from about 0 001% to about 35%, more 



ably still from about 0.01% to about 20%, by 
and a denture cleansing carrier. Various denti 
-j !H v. % v 

for example U.S. Patent 5 ; 0S5,3O5 : Young, mcorpo 
end are generally appropriate for incorporation of c 
varsants to? res o\ no pr sous ua \s ' den 

The denture cleaning composition ernbodkm 
i$ illustrated by the following examples. 



? the 



imposition 



pci/m ; * 



Examples 87-90 

Too ct 



Example No 

Component §J §§ .... 



5 














>*s'Z< <C ■ -J -J^u 


1.0 


1.5 


0.01 


0.05 






24.0 


24.0 


24.00 


24.00 




Sodium eanbonate 


4,0 


4,0 


4,00 






SulohamiC acid 


10.0 


10.0 


1000 


1 0,00 




PEG 20.000 


4.0 




4.00 


4.00 




S 0 C : U ^ t f 0 S : ! N ^ U 1 


24 5 


24 5 


74 50 






1 ' * . < 


1 5 o 


1 h 0 


1 5 00 






hOOiUfU UCiU pyf OpUOSpl mm 












Pyrogomc SiUOB 




2 0 


1. on 
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*T etraaceiyietny ie-vs diamine 

in Examples 67-90. the subtihsin 309 variants recited in Tables 3-35 : 
among others, are substituted for 5er2 lOGiu with substanuaiiy similar results. 

S, C^f tO 5 " _P 

in another embodiment of the present invention, contact lens cleaning 
compositions comprise one or more enzyme variants of the present invention. 
Such contact iens deanbm samposc ons comprise an effective smouh of one 
or more of the enzyme variants, preferably Oom about 0.01% to about 50% of 
one v n >re c *" ? - em ( ' " A to 

about 20%. more preferably suli from about 1% to about 5%. by weight of the 
composition, and a contact iens cleaning carrier Various contact iens 
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cleaning composition formats such as tablets, i -L and the he are well 
knowr; in the art (see for example U.S Patent 4.863.52™, Davies Weaken and 
Rees, issued September 5. 1059 U.S Patent R& 32,672. Huth, lam and 
KiraL reissued May 2< 1888. US. Patent 4 ; 609 ; 493. Sohafep Issued 

5 September 2 1983. US. Patent, -4,630,793 Qgunbiyi and Smith, issued 
September -*' c l 3 • ate * - u \ \ N . er and Smith 
issued Sep?? sberSC ~ sued Augus 

25, 9-1 aac> r , ~ ! are 

generally appiopnam On ir;ro;poraiion cf one or more snzya;e > ^ of the 

lo prasen n ! 3 r a c .. ! 

The contact lens cleaning composition embodiment of the ptBseni 
- s ustrated by the * 



Examples 91-94 
> : Contact Lens ; eanir g vn '- " 
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in Examples 91-94 the suamism 309 variants recited :n Tables 3-38, 
among others, are substituted for Vail 99Leu * Ser21GAsp, with substantially 
similar results 



While per* uter en nts of I been 

30 described, it vol; be omdous to those skilled r the art that various changes and 
modifications of the suO/xb invention can be made \ -m t departing from the 
spin tic the appes d 

claims., all sued modifications that are within the scope of the invention. 
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1\ GPItPFPAL I 'A FORMA T 1 ON ; 

{i! APPLICANT : PHILIP F. ■iPODj:. Ill 

BOBBY .1 . BAPMETA 
DOM J! ti. Rv'SAHGH 
CHAt-fCKAL X. GHOSH 

<ii} TITLE OF IfMPEPTIOPP SUBTIL- SIN 309 VARIANTS KITH 
DECBEASFD AOSOBPTIOX SMO 
IMCPBOLv S L'iSZi 

{Hi) WmW 01 SSvUJ ^OBS; 2 

i.i.Vj COP.PBSPOLLPPCF ADDRESS. 

, : ; 0 - X - - LS COMMA!- 

iSj STREET: U8I0 EAST ;;TA.".T r-OVPP LOAD 
iC) CITY: ROSS 
(C) STATE -. OH 
{£) COWTRYi USA 
i?) SI Pi 458ST 

; v ; ----- t - - - m - fo; 

(A; MEDIUM TYPE- Floppy dPiS 

(Si COMPUTE?': IBM PC: c> omps t ; t .!5i^ 

;C; OPERATING SVSTSM: PC-DOS /MS-DOS 

(05 SOFTWARE; Patent I r. P.- ; -. e .*>.':. VsrSion j?i,2! 



(v.i) 



(C; ATTORNEY DOCKET N'O . : 5233R 

fisji TEL. 

pAj TSLEPHORE-. 513~62?-2853 
(8} TELEFAX; P.: 

jpj t? - TOf{ FO r SSQ JLD SO; ; 

Si; SEQUENCE CMARACTEPISTICP: 

tPUC" v -is 
{8} TYPE; amino acid 
(0} STRANDEDSfESS; simjle 
(0 ) TOPOLOGY; linear 

i x x j MOLECULE TYPE: protein 

(\u pPv : :p:-cp t-v^ ,c sp-p :„ 

Ala Gin S»r Vai Pro Trp Giy lie Ssr Pro Vsl Oirt Ala Pro Ala 



8 is As« Arg 'Sly Leu Thsr < 



Thr Gly lie Ssr Thr His Pro Asp L*u Ass II« Arc Gly Gly Ala Set 



wo 'smwu 
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Phe Val S'r.-> G.I-- M^ r-.-.-c Stfr Ik Mr. y Ciy hr.r, Gly Ms My Thr 
Bis Vai Ms Gly Thr lie Ms Ma Leu Asm Ser Jl© Gly Vsl L»« 



M» VM Ly 



aits Trp &1& 



Civ x n x - * ( s ' piI Sfi?: 

115 " ISO 12S 

pro Ser Ms Thr tea €&» Sin Ma Vsl Asn Mr Ma Thr Mr Arg Gly 
130 135 HO 

Vsl Leu VM VM Ms Ala Ser Gly Asn Ssr Gly Ma Gly Set lie Mr 
X4S 150 1S5 1&U 

Tyr $<ro Ma Arc; Tyr Ms Asm Ms K«t Ma VM Gly Ma Thr Asp Gin 

" xss no -i» 

Asn Asn A3* Ar<? Ma Ser Phs Ser Gin Tyr My Ma My Leu itop Uf 
ISO X8S «° 

Vftl Ala Pro My VM ton VM Gin Ser Thr Tyr Pre My Ssr Thr Tyr 
195 " 200 205 

Ma Mr Leu Asn Gly Tnr S»r K*t Ma :hr ?rc. VM Al« My Ala 



Ma Ala Lsu Val Lys Sin Lys ton Pro &*r ?r P Ser &sa VM Gl« Us 
225 230 

Arg fcen Hi.fi Leu Lye ton Thr Ma The Ser Leu Gly Ser Thr Ass fcsu 

Tvr Giv Ser Gly Leu Vai ftsn Ma olv Ms Ma Thr Arg 
280 265 

2} 1 H FORM A T 1 Of ■ FOB SSQ ID ^0:2: 

■ ■ y ;*■:,., ck>?i.\ctgm " r cs 

( LMM3 aMM 
<b\ MPS; sMtu-; acid 
\t . TOFOLC "<\ : Une:-" 

Cii) MOLECULE T??M protein 



(si.; 

his Gin Ssr V«i Pro Tyr Giy Vai Ser Gift lis Lys Ma Fro Ala Lex* 

His Ser Gift Ciy Tyr Thr Giv Ssr A*n Vsi Lys Val Ais Vsi Hp aw 
20 25 30 * 

Ssr Giy lis Asp Ssx i tea Iys; Vs! Ala Giv Oi Ma 

35 40 $S 

Ssr H&t Vfhl Pro Set- Glu T: r Mn ?hs Gin Asp Asn Asn Ssr His 

SO 55 £<0 

Giy Thr His Vsi Ala Giy Thr Vol Ala Ms L»« Asn Asrs S«r lis Giv 
£5 70 75 so " 

Vai Leu Giy Val Ala fro Ser Ais Ssr Leu Tyr Ma Vai Lvs Vai Lea 
85 90 ' 95 

Giy his &tsp Giy Ser Giy Gin Tyr Ser Trp lie n& h&n Giy Ua Giu 
100 105 iiQ 

trp Ala lie Ala fcs« Met Asp Vsi 11* asr, Met Satr Ley Giv Giv 
liS 120 12S 

?ro Ssr Giy Ser Ala Ala Leu Lys Ms Ala Val Asp Lvs Ala Val Ala 
S3S J40 

Sar Giy Val Vai Val Vsi Ala Ms Ala Giy Asa Giu Giy Thr Ssr Giy 
-145 ISO 1$5 1^6 



Vsi Giy Ms V-si Asp Ser Sar Aso Git; Arc. Ais Ser piv* Ser Vh ! 

180 185 * 190 

Giy Pro OXu Leu Asp Vai mt Ma Pro Giy Val ser lis Gin Ser Thr 

M« Ciy As n Lys Tyr Giy Ala Tyr Asn Giy Thr Ser Met Ala Ser 

Pro His Vsi Ala Giy Ala Ala Ais Leu lie Lau Ssr Lvs Kis Pro Aan 
225 230 23S ' 240 

Trp Thr Asft Thr Gin Vai Ar« Ssr Ser Leu Glu Asn Thr Thr Tftr Lys 
245 2S0 2SS ' 

Lau Giy Asp Ssr Phs Tyr Tyr Giy Lvs Giy leu lie Aso Vsi Gin Ala 
2&0 2 S5 270 
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What Is claimed is 

1. A suhtiiisin 309 variant having a modified amino add sequence 
of subtllisin 309 wild-type amino acid sequence, characterized in that the 
modified am-no acid sequence comprises a substitution at one or more of 
positions 193, 194, 19$, 196, 197, 19S, 200, 201, 202, 203, 204, 205, 206, 
207, 208, 209, 210, .211, 212, 213 or 214, wherein 

a. when a substitution occurs at position 193. the substituting amino 
acid is Cys, Ala, His, Thr, Fro, Giy, Gin, Asa Ser, Asp or Glu; 

b. when a substitution occurs at position 194, the substituting amino 
acid is His, Thr, Pro, Giy; Gin, Asn, Sen Asp or Glu; 

c. when a substitution occurs at position 195, the substituting amino 
acid is Giy, Gin, Asn, Sen Asp or Glu; 

d. when a substitution occurs at position 196, the substituting amino 
acid is Pro, Gin, Asn, Sen Asp or Glu; 

.flu when a substitution occurs at position 197, the substituting amino 
acid is Met, Cys, Ala, His, Pro, Giy, Gin, Ser, Asp or Glu; 

f. when a substitution occurs at position 199, the substituting amino 
acid is Met, Cys, Ala, His, Thr, Pro, Giy, Gin, Asn. Ser, Asp or Glu; 

g. when a substitution occurs at position 200, the substituting amino 
acid is 200 Asn or Ser; 

h. when a substitution occurs at position 201 , the substituting amino 
acid is Asp or Glu; 

i when a substitution occurs at position 202, the substituting amino 

acid is Pro, Giy, Gin, Asn, Ser, Asp or Glu; 
j, when a substitution occurs at position 203, the substituting amino 

acid is He, Met, Ala, His, Pro, Gin, Asn. Ser, or Asp; 
k. when a substitution occurs at position 204, the substituting amino 

acid Is Giy, Gin, Asn, Ser, Asp or Glu; 

i. when a substitution, occurs at position 205, the substituting amino 
acid is Pro, Gin, Asn, Ser, Asp or Glu; 

m. when a substitution occurs at position 206, the substituting amino 

acid is Asp or Glu; 
n, when a substitution occurs at position 207, the substituting amino 

acid is Pro, Giy, Gin, Asn, Ser or Glu; 
o, whan a substitution occurs at position 208, the substituting amino 

acid is Leu, lie, Vat, Met, Cys, Ala, His, Pro, Giy, Gin, Asn, Asp or 

Glu; 
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p. whan a substitution occurs at position 209 ; the substituting amino 

acid is His, Thr, Pro, Giy, Gin, Asm Sen Asp or Glu; 
q. when a substitution occurs at position 21 0 ; the substituting amino 

sad is Asp or Glu; 
r. when a substitution occurs at position 211, the substituting amino 

acid is fie, Wh Met, Cys ; Ma, His, Thr, Pro, Giy, Gin. Asn, Sep or 

Asp; 

s. when a substitution occurs: at .position 212. the substituting amino 
acid is Glu; 

t. when a substitution occurs at position 213, the substituting amino 

acid is Pro, Gin, Asn, Sen Asp or Glu; and 
u. when a substitution occurs at position 214, the substituting amino 
acid is Pro, Giy, Gin, Asn, Asp, Set or Glu; 
whereby the subtiiisin 309 variant has decreased adsorption to, and increased 
hydrolysis of, an insoluble substrate as compared to wild-type subfilisin 309; 



i. whe i : t posiik 1 s bst luting 
amino acid is Sep 

ii. when a substitution occurs at position 205, the substituting 
amino acid is Pro, Gin, Asn, Sep Asp or Giu; 

iji. when a substitution occurs at position 20S, the substituting 
amino acid is Leu, tie, Vai, Met, Cys, Ala, His, Pro, 0!y f 
Gin, Asn, Asp Of Glu, 

iv. when a substitute < s - positio? 209 th 
amino acid is Pro, Gin, Asn, Sep Asp or Glu; and 

v. when a suhtitisin occurs at position 210, the substituting 
amino acid is Asp or Glu; 

more preferably when a substitution- occurs at one or more of positions 193, 
194, 195. 198, 197, 199, 201, 202, 203. 204, 205, 208, 207, 208, 209, 210, 
211, 212, 213, or 214, the substituting amino acid for any of positions 193, 
194, 195, 196, 197, 199, 201. 202, 204, 205, 208, 208, 209, 210, 211, 212, 
213, or 214 is Asp or Giu; when a substitution occurs at position 203, the 
substituting amino acid for position 203 is Asp; and when a substitution occurs 
at one or more of positions 20? or 212. the substituting amino acid tor either of 
positions 207 or 212 is Gin. 



2. The subtiiisin 300 variant of Claim 1 having a single amino acid 
substitution wherein the substitution is; 
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a. G!u for Thr at position 207, 
h, ®u for Ser at position 210, or 
c. Asp for Ser at position 210. 

3. A cuv si; 309 variant having a modified amino ack • ; 
of subtBisin 309 wild-type amino acid sequence, characterized so that the 
r J s i s substitution at three or more of 

positions 193, 194, 1SS, 196, 197, 198, 199. 200, 201, 202, 203, 204, 205, 
206, 207, 208, 209, 210, 211, 212, 213 or 214 is substituted, wherein 

a. when a substitution occurs at position 193, the substituting amino 
acid is Met, Cys, Ala, His, Thr, Fro, Giy, Gin, Asa Ser, Asp or <3iu; 

b. when a substitution occurs at position 194, the substituting amino 
acid is His, Thr, Pro, Giy, Gin, Asa Ser, Asp or Giu; 

c. when a substitution occurs at position 195, the substituting amino 
acid is Giy, Gin, Asn, Ser,. Asp or Giu; 

d. when a substitution occurs at position 190, the substituting amino 
acid is Pro, Gin, Asn, Ser, Asp or Giu; 

a, when a substitution occurs at position 197, the substituting amino 
acid i? Met, Cys, Ala, His, Pro, Thr, f ro, Giy, Gin, Asn, Ser, Asp or 
Giu; 

f when a substitution occurs at position 198, the substituting amino 
acid is Giu, Gin, Asp or Ser; 

g, when a substitution occurs at position 199, the substituting amino 
acid is Met, Cys, Ala. His, Thr, Pro, Giy, Gin, Asn, Ser, Asp or Giu; 

h, - when a substitution occurs at position 200, the substituting amino 

acid is Asn, Sar Giu, or Asp; 

i, when a substitution occurs at position 201, the substituting amino 
acid is Asp or Giu; 

j. when a substitution occurs at position 202, the substituting amino 

acid is Pro, Giy, Gin, Asn, Ser, Asp or Giu; 
k when a substitution occurs at position 203, the substituting amino 

acid is Leu, lie, Vei. Met, Cys, Ala, His, Thr, Pro, Giy, Gin, Asn, Ser, 

Asp or Giu; 

I. when a substitution occurs at position 204, the substituting amino 

acid is Giy, Gin, Asn, Sap Asp or Giu; 
m. when a substitution occurs at position 205, the substituting amino 

acid is Pro, Gin, Asn, Ssr, Asp or Giu; 
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n. when a substitution occurs at position 206, the substituting amino 

acid is Asp or Glu; 
o, when a substitution occurs at position 207, the substituting amino 

acid is Pro, Gly, Gin, Asn, Ser, Asp or Giu; 
p. whan a substitution occurs at pos > t s th substituting amino 

acid is Uu, Ha, Vai, Met, Cys, Thf, Ala, His, Pro, Gly, Gin, Asn, Asp 

or Glu 

q. whan a substitution occurs at position 209, the substituting amino 

acid is His, Thf, Pro, Gly, Gin, Asn, Ser, Asp or Glu; 
t when a substitution occurs at position 210, the substituting amino 

acid is Asp or Gtu* 
s. when a substitution occurs at position 211, the substituting amino 

acid is lie, Val* .Met, Cys, Ala, His, Thr, Pro, Gly, Gin, Asn, Ser, Glu, 

or Asp; 

t. when a substitution occurs at position 212, the substituting amino 

acid Is Gin, Ser, Asp, or Glu; 
u. when a substitution occurs at position 213, the substituting amino 

add is Pro, Gin, Asn. Ser, Asp or Giu; and 
v. when a substitution occurs at position 214, the substituting amino 
add is Pro, Gly, Gin, Asn, Asp, Ser or Glu; 
whereby the 309 variant has decreased adsorption to, and increased 
hydrolysis of an insoluble substrate as compared to wild-type subtiiisin 309. 
preferably 

I, when a substitution occurs at position 200, the substituting 

amino acid is Asn, Giu, Asp, or Ser; 
«, when a substitution occurs at position 204, the substituting 

amino acid is Gly, Gin, Asn. Ser, Asp or Glu; 

iii. when a substitution occurs at position 205, the substituting 
amino acid is Pro, Gin, Asn, Ser, Asp or Glu; 

iv. when a substitution occurs at position 208, the substituting 
amino acid is Uu, tie, Val, Met, Cys, Ala, His, Pro, Gly, 
Gin, Asn, Asp or Giu; 

v. * ! v ' ! ! i i 
amino acid is Pro, Gin, Asn, Ser, Asp or Giu; and 

yi. when a substitution occurs at position 210, the substituting 
amino acid is Giu or Asp . 
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4, The subtiiisin 308 variant of Claim 3 comprising two amino add 
substitutions, wherain the substitutions are: 

a. Giu for Thf at position 207 and Glu for Ser at position 21 0; 
h. Leu for Vai at position 197 and Giu for Ser at position 210; or 
C. leu for Vai at position 199 and Asp for Sar at position 210. 

d. Ala for Pro at position 204 and Thr for Ala at position 209; 

e. Phe for Tyr at position 208 and Asn for Leu at position 21 1 ; 

f. Asp for Asn at position 74 and Glu for Sar at position 21 0; or 

g. Giu for Lys at position 207 and Glu for Ala at position 21 0 



5. A subtihsin 009 variant having a modified amino acid sequence 
of subtiiisin 309 wild-type: amino acid sequence, characterized in that the 
modified amino acid sequence comprises a substitution at three or mora of 
positions 193, 194, 195, 18(1 197, 198, 199, 200. 201, 202, 203, 204, 205, 
206, 207, 208, 209, 210, 21 1, 212, 213 or 214 Is substituted, wherein 

a. when a substitution, oocurs at position 193, tha substituting amino 
.am is Mai, Cys, Ala, His, Thr, Pro, Giy, Gin, Asn, Sar, Asp or Giu; 

b. when a substitution occurs at position 104, the substituting amino 
acid is His, Thr, Pro, Giy. Gin, Asn, Ser, Asp or Glu; 

C: when a substitution occurs at position 195, the substituting amino 

acid is Giy, Gin, Asn, Ser, Asp or Glu; 
d. whan a substitution occurs at position 196, the substituting amino 

acid is Pro, Gin, Asn, Bar, Asp or Giu; 
a. when a substitution occurs at position 197, the substituting amino 

acid Is Met, Cys, Ala. His, Pro, Thr, Pro, Giy, Gin, Asn, Ser, Asp or 

Glu; 

f when a substitution occurs at position 198, the substituting amino 
acid Is Glu, Gin, Asp or Sar; 

g. when a substitution occurs at position 199, the substituting amino 
acid is Met, Cys, Ala. His, Thr, Pro, Giy. Gin, Asn, Ser, Asp or Glu; 

h. when a substitution occurs at position 200. the substituting amino 
acid is Asn, Ser Glu, or Asp: 

i. whe * substitute c curs at pos < C the substiiut amino 
acid is Asp or Glu; 

j, when a substitution occurs at position 202, the substituting amino 
acid is Pro, Giy, Gin, Asn, Ser, Asp or Giu; 
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k. when a substitytion occurs si position 203. the substituting amino 
acid is Leu, He, Val, Met Cys, Ala, His, Thr, Pro, Giy, Gin, Asn, Sep 
Asp or Giu; 

I, when a substitution occurs at position 204, the substituting amino 

acid is Giy, Gin, Asn, Ser, Asp or Giu; 
m. when a substitution occurs at position 205, the substituting amino 

acid is Pro, Gin, Asn, Ser, Asp or Giu: 
n. when a substitution occurs at position 206, the substituting amino 

acid is Asp or Giu; 
o. when a substitution occurs at position 207. the substituting amino 

acid is Pro, Giy, Gin, Asn, Ser, Asp or Giu; 
p. when a substitution occurs at position 208, the substituting amino 

acid is Leu, lie, Vai, Met. Cys, Thr, Ala, His, Pro. Giy, Gin, Asn, Asp 

or Giu; 

q. when a substitution occurs at position 209, the substituting amino 

acid is His, Thr, Pro, Giy, Gin, Asn, Ser, Asp or Giu; 
r, when a substitution occurs at position 210, the substituting amino 

acid is Asp or Giu; 
s. when a substitution occurs at position 211, the substituting amino 

acid is lie, Vai, Met, Cys, Ala, His, Thr, Pro, Giy, Gin, Asn, Ser, Giu, 

or Asp; 

t. when a substitution occurs at position 212, the substituting amino 

acid is Gin, Ser, Asp, or Giu; 
u. when a substitution occurs at position 213, the substituting amino 

acid is Pro, Gin, Asn, Ser, Asp or Glut and 
v, when a substitution occurs at position 214, the substituting amino 
acid is Pro, Giy, Gin, Asn, Asp, Ser or Giu: 
whereby the 309 variant has decreased adsorption to, and increased 
hydrolysis of, an insoluble substrate as compared to wild-type subtilisin 309; 
preferably 

I when a substitution occurs at position 200, the substituting 

amino acid is Asn, Giu, Asp, or Ser; 
ii. when a substitution occurs as position 204, the subs! luting 

amino acid Is Giy, Gin, Asn, Ser. Asp or Giu; 
iir when a substitution occurs at position 205, the substituting 

amino acid is Pro, Gin, Asn, Sen Asp or Giu; 
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iv. when a substitution occurs a! position 203. the substituting 
amino acid is Leu, lie, Vat, Mat, Cys, Ala His. Pro, Gly, 
Gin : Asn, Asp or 6fu; 

v. when a substitution occurs at position 209. the substituting 
amine add is Pro, Gin, Asa Ser, Asp or Gtu; and 

vi when a substitution occurs at position 210, the substituting 
amino acid is Giu or Asp . 

6. The subtiiisin 309 variant of Ciaim 5 comprising three amino acid 
substitutions, wherein the substitutions are; 

a. Giu substituted for Gin at position 200, Ala substituted for Gty at 
position 205, and Giu substituted for Ser at position 210; 

b. Leu substituted for Vai at position 199, Ala substituted for Pro at 
position 204, and Giu substituted for Thr at position 207: 

0. Asp for Asn at. position 74, Giu substituted for Gin at position 
200, and Giu substituted for Serai position 21 0; or 

d. Giu for Gin at position 200, Gtu for Thr at position 207, and Giu 
for Ser at position 210. 

Z The subtiHsh 309 variant of Claim 5 having the following four 
substitutions: Ala substituted for Pro at position 204, Giu substituted for Thr at 
position 207, Giu substituted for Ser at position 210, and Asp substituted for 
Asn at position 74. 

8. The subliiisin 309 variant of Claim 5 having the following five 
substitutions: Leu for lie at position 199, Ala for Pro at position 204, Giu for 
Lys at position 207, Giu for Aia at positions 210, and Asp substituted for Asn at 
position 74. 

a A subtiiisin 309 variant having a modified amino add sequence 
of subtiiisin 309 wild-type amino acid sequence, the wild-type amino add 
sequence comprising a first loop region, a second loop region, a third loop 
region, a fourth loop region and a fifth loop region; characterized in that the 
modified amino add sequence comprises a substitution at one or more 
positions in one or more of the loop regions; wherein 

A. when a substitution occurs in the first loop region, the 
substitution occurs at one or mora of positions 57, 58, 59, 60, 61, 
63. or 64; wherein 



a. when a substitution occurs at position 57, the substituting 

amino acid is Asa Asp, GJu or Ser: 
b when a substitution occurs at position $8, the substituting 

amino acid is Giu; 

c, when a substitution occurs at position 5b. the substituting 
amino add is Asn, Asp, Gin, Giu. Pro or Set; 

d. when a substitution occurs at position 80, the substituting 
amino acid is Asp, Gin, Giu or Ser; 

a, when a substitution occurs at position 61, the substituti \g 
amino acid is Asn, Asp, Gin, Giu, Pro or Ser; 

f. when a substitution occurs at position 63, the substituting 
amino acid is Am, Asp, Gin, Giu, Fro or Ser; and 

g. when a substitution occurs at position 84, the substituting 
amino acid is Asn, Asp, Gin, Giu, Gly, Pro or Ser; 

when a substitution occurs in the second loop region, the 
substitution occurs at one or more of positions 93, 94, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104 or 105; wherein 

a. whan a substitution occurs at position 93, the substituting 
amino acid is Ala, Asn, Asp, Cys, Gin, Giu, Gly, His, Met, 
Pro, Ser or Thr; 

b. wisen a substitution occurs at position 94, the substituting 
amino acid is Ala, Asn, Asp, Cys, Gin, Giu, Gly, His, lie, 
Met, Pro, Ser, Thr or Va!; 

0 when a substitution occurs at position 95, the substituting 
amino acid is Asn, Asp, Gin, Giu, Pro or Sen 

d. when a substitution occurs at position 96, the substituting 
amino acid is Asn. Asp, Gin, Giu, Gly, His, Pro, Ser or Thr; 

e. when a substitution occurs at position 97, the substituting 
amino acid is Asp or Giu; 

t when sl'- bo ©ecu - at pc bo S3, the subs! i 
amino acid is Asn, Asp, Gin, Giu, Pro or Ser; 

g. wh £ st pos the su stituisng 
amino acid Is Asp or Giu; 

h. whe as titutc-n occurs at position 100. tN suosiit n 
amino acid Is Asn, Asp, Gin, Giu, Pro or Ser; 

1 when a substitution occurs at position 101 , the substituting 
ammo acid Is Asp or Giu; 
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j. when a substitution occurs at position 102, the s sbstitutsng 
amino acid is Ala, Asn, Asp, Cys, Gin, Glu, Gly, His, Met, 
Pro, Ser or Thr; 

k, when a substitution occurs at position 103, the substituting 

amino acid is Asp or Giu; 
I. when a substitution occurs at p -s t > s 104 th< - 1 - v i < g 

amino acid is Asp or Glu; 
m, when a substitution occurs at position 105, the substituting 

amino acid is Ala, Asn, Asp, Cys, Gin, Glu, Gly, His, leu, 

Met Pro, Ser, Thr or VaS; and 

C. when a substitution occurs in the third loop region, the 
substitution occurs at one or more of positions 124, 125, 126, 
127, 128. 129, 130 or 131; wherein 

a. when a substitution occurs at position 124, the substituting 
amino add is Ala, Asn, Asp, Cys, Gin, Giu, Gly, His,- lie, 
Met* Pro, Ser, Thr or Vat; 

fo. when a substitution occurs at position 125, the substituting 
amino acid is Asn, Asp, Gin, Giu, Pro or Ser; 

c. when a substitution occurs at position 126, the substituting 
amino acid Is Asp or Giu; 

d. when a substitution occurs at position 127, the substituting 
amino acid is Asn, Asp, Gin, Glu, Gly or Ser; 

e. when a substitution occurs at position 128, the substituting 
amino acid is Asp or Giu; 

f. wh m tit >ccurs M pes ss 12c* th< 

amino acid is Asn, Asp, Gin, Glu, Gly or Ser; 

g. when a substitution occurs at position 130, the substituting 
amino acid is Asp or Giu; and 

h. when a substitution occurs at position 131, the substituting 
amino acid is Asn, Asp, Gin, Glu. Gly, His,. Pro, Ser, Thr; 

D. when a substitution occurs in the fourth loop region, the 
substitution occurs at one or more of positions 152, 153, 154, 
155, 158, 157, 158, 159, 180 or 181: wherein 

a. when a substitution occurs at position 152, the substituting 
amino acid ;s Asn. Asp, Gin. Giu, Pro or Sar; 

b, when a substitution occurs ai position 1 53, the substituting 
amino acid is Asn, Asp, Gin, Glu, Pro or Ser; 
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c. whan a substitution occurs at position 154, the substituting 

amino add is Asp or Glu; 
d when a substitution occurs at position 1 SS, the substituting 

amino acid is Asn, Asp. Gin, Glu. Pro or Ear; 

0. when a substitution occurs at position 156, the substituting 
amine add is Am Asp, Gin, G!u, Giy, His, Pro, Ser or Thr: 

f. when a substitution occurs at position 1 57, the substituting 
amino acid is Asn, Asp, Gin, Glu, Pro or Ser; 

g. when a substitution occurs at position 158, the substituting 
amino acid is Asp or Giu; 

h. when a substitution occurs at position 1S9, the substituting 
amino acid is Ala, Asn, Asp, Cys, Gin, Glu, Giy, Hts. Lsu, 
Met, Pro, Ser, Thr or Val; 

1. when a substitution occurs at position 160, the substituting 
amino add is Asp or Glu; and 

j. when a substitution occurs at position 161 , the substituting 
amino acid is Aia, Asn, Asp, Cys, Gin, Giu, Giy, His, lie, 
teu, Mat, Pro, Ser, Thr or Val; 
E. whan a substitution occurs in the fifth loop region, the 

substitution occurs at one or more of positions 181, 182, 183, 

184 or 155; wherein 

a. when a substitution occurs at po tion 181, the st. 

amino acid is Asn, Asp, Gin, Giu, Giy, His, Pro, Ser or Thr; 

b. whan a substitution occurs at position 182, the substituting 
amino acid is Asp or Glu; 

c. when a substitution occurs at position 1 83, the substituting 
amino acid is Aia, Asn, Asp, Cys, Gin, Giu, Giy, His, lie, 
Leu, Met, Pro, Ser. Thr, Tyr or Vat; 

d. when a substitution occurs at position 184, the substituting 
amino acid is Asp or Glu; and 

e. whan a substitution occurs at position 1 85, the substituting 
amino acid is Asn, Asp. Glu or Ser; 

whereby the subtiiisin 305 variant has decreased adsorption to, and increased 
* 0 f , , e substrate as cos c i-i t i i i < 

10. The subtiiisin 309 variant of Claim 9. wherein the subtiiisin 509 
wild-type ammo acid sequence further comprises a Sixtn loop region, wherein 
the modified amino ac;d sequence fudher corrsprisas one or more substitutions 
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in the sixth loop region; wherein the substitutions) in the sixth icop region 
occurs at one or more of positions 193, 194, 195, 196, 197, 198, 199, 200, 
201, 202, 203, 204, 205, 208, 207, 208, 209, 210, 211, 212, 213 or 214; 
wherein 

a. when a substitution occurs at position 193, the substituting amino 
acid is Ala, Asa Asp, Cys, Gin, Glu, Sly, His, Met. Pro, Ser or 
Thr; 

b. when a substitution occurs at position 194, the substituting amino 
acid is Asn, Asp, Sin, Siu, Sly, His, Pro, Ser or Thr; 

c. when a substitution occurs at position 1 95, the substituting amino 
acid is Asn, Asp, Gin, Glu, Gly or Ser; 

d when a &u ttiut < N ccur$ at pos tlon 19? t 

acid is Asn, Asp, Sin, Glu, Pro or Ser; 
e. when a substitution occurs at position 197, the substituting amino 

acid is Ala, Asn, Asp, Cys, Gin, Siu, Sly, His, Met, Pro, Ser Of 

Thr; 

I when a substitution occurs at position 19S, the substituting amino 
acid is Asp, Gin, Glu or Ser; 

g. when a substitution occurs at position 199, the substituting amino 
acid is Ala, Asn, Asp, Cys, Gin, Giu, Sly, His, mi, Pro, Ser or 
Thr; 

h. whan a substitution occurs at position 200, the substituting amino 
acid is Asn, Asp, Giu or Ser; 

I when a substitution occurs at position 201 , the substituting amino 

acid is Asp or Siu; 
J. when a substitution occurs at position 202. the substituting amino 

acid is Asn, Asp, Gin, Siu, Gly, Pro or Ser; 
k, when a substitution occurs at position 203, the substituting amino 

add is Ala, Asn, Asp, Cys, Gin, Giu, Gly, His, lie, Leu, Met Pro, 

Ser, Thr or Vat; 

i. when a substitution occurs at position 204, the substituting amino 
acid is Asn, Asp, Gin, Giu, Gly or Ser: 

m. when a substitution occurs at position 205, the substituting amino 

acid is Asn, Asp, Gin. Siu, Pro or Ser; 
n. when a substitution occurs at position 206, the substituting amino 

acid is Asp or Glu; 
©, when a substitution occurs at position 207, the substituting amino 

acid is Asn, Asp, Gin, Giu, Gly, Pro or Ser; 
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p. when a substitution occurs at position 208, the substituting amino 
acid is Ala, Asa Asp, Cys. G1n f Giu, Gly, His, lie, Leu, Met, Pro, 
Ser.ThrorVal; 

q. when a substitution occurs at position 209.. the substituting amino 

acid is Asn, Asp, Gin, Giu, Gly. His, Pro, Ser or Thr; 
r. when a substitution occurs at position 210. the substituting amino 

acid is Asp or Giu; 
& when a substitution occurs at position 211, the substituting amino 

acid is Ala, Asn, Asp, Cys, Gin, Giu, Gly, His, lie, Mat, Pro, Ser, 

Thr or Val; 

t. when a substitution occurs at position 212, the substituting amino 

acid is Asp. Gin, Giu or Ser; 
u. when a substitution ©cetsrsat position 21 3, the substituting amino 

add is Asn, Asp, Gin, Giu, Pro or Ser; and 

when a substitution occurs at position 214, the substituting amino 

acid is Asn, Asp, Gin, Giu. Gly, Pro or Ser. 

11. A cleaning composition selected from the group consisting of a 
hard surface cleaning composition, a dishwashing composition, an oral 
cleaning composition, a denture cleansing composition, a contact lens 
cleaning composition and a fabric cleaning composition, characterized In that 
the cleaning composition comprises the subfiiisln 309 variant of any of Claims 
1-11 and a cleaning composition carrier. 

12. The suotiiisin 309 variant of any of Claims 1*11 wherein the 
modified amino acid sequence further comprises His or Asp substituted for Asn 
at position 74. 

13. The cleaning composition of Claim 11, wherein the cleaning 
composition is a hard surface cleaning composition. 

14. The cleaning composition of Claim 11; wherein the cleaning 
composition Is a fabric cleaning composition; preferably the composition Is in 
the form of a liquid. 

1 5. A DNA sequence 309 gene encoding the suhtiiisin 309 variant of 
any of Claims 1-11. 
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